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STRUGTmfi 

la BASIC PACKAGE 

The Intercom 1000 double precision package is contained within 
Ct-'15 memory lines 00 through 08, Line 00 contains the basic 
logic for the conversion and execution of commands. Line 01 
is used by the index register operations and output commands* 
Line 02 and 03 ©^re used by the floating point input-output 
conversion routine and line 07 contains the constants u^ed by 
these routines* Line 0^^ contains the floating point arithmetic 
operation* 
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Woijds 78-U7 of line 05 are used for temporary storage and execution 
the typewriter input sequence. There are no commands premanently 
in line 05* Words 00 -T^ of line 05 are used when the Selec- 
Listing Subroutine is iri operation, but if the Selective 
Listing Subroutine is not to be used, line 05 may be used for 
execution of appendix routine or words 00-74 may be used 
storing data or Intercom commands* This expands the 
inl^erpretive memory by 75 words. The use of this line for 

executionjof appendix subroutine is explained in more 
detail on page 33, 



Paadts of the above-mentioned lines and line 06 and 08 are 
utilized by the other operations available in Intercom. 



INTERPRETIVE MEMORY 



Words 00 through 99 of lines 09 through 18 comprise the 
interpretive memory. Appendix routines share this memory. 
Generally, the addition of any appendix routine reduces the 
interpretive memory by 100 words. More details concerning 
appendix subroutines are given in Application?;^ Section i 
I'-ropect Wuinbea: Sk* 

Words uO and ul of line 09 through 18 are not useable as 
command storage but may be used for storage of data providing 
storage positions for ten numbers. 

The Intercom address is the same as the 0-15 address • For 
example, the Intercom address IO63 corresponds to G«15 
location 1063. 
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1.3 INDJEX REGISTERS 

Index registers 1 througjti 9 are located in lines 09 through 17^ 
refitpectively^ Index 10 is stored in line 18, however, since 
tb€t command format provides for seven digits only, this index 
register must be referred to as index register u. A conmaxui 
naiing this index register would be written u OPCHWD. 



A i^et of index registers is coiqposed of six components, tharee 
fo3t control of the indexing of WD arid three for control of 
th^ indexing of CH. Bwd is in word ulf, Bch is in word \x% 
(^^is in word u2, Dch is in word m6, Lwd is in word u3 and 
Lcli is in woitl u7« 

T3ie use of an appendix routine that utiliTy^s^-tf^ds u2 through 
u7 destroys the set of index registers cohtedned within the 
line in which the appendix routine is stored. 

In^ex registers are set to a binary number by the "Set Index 
Rettster** commands. The channel setting is stored in the 
Injex register as a two digit binary integer scaled by 2-23. 
Poif exai^le, the execution of the command 17^500 sets the 
sejfadecimal number "OOOOOuO*^ in the Dch register of set one. 

Th^ word setting is stored in the^index register as a two 
dirtit binary integer scaled by 2"***. For exaniple, the execution 
of^he command 2720099 sets the sexadecimal number ••63OOOOO" 
in the Lwd register of set two. 

The following is the binary representation of the sexadecimal 
nuaiibers given in the example of the ^^wo preceding paragraphs 
as they would appear in memory* 



5-2 
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63*2 
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1.4 Tsa "A" REOISa*Bl 



"A" register, itddressed ^^300, oeeuples voMs 00 and 01 
of short line 21i 



1.5 
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Intercom coimands are stored in memory In decimal form. A 
simple conversion takes place between type-in ax^ storage; 
namely^ K OP CHHD is converted to KMDOPCH. All commands 
appiear in memory in this converted form. 

Durp.ng the process of interpretation and execution^ the 
com^mnd is convearbed to binary and placed in 21.03 iz^ the 
foar^ shown below, 

I The significance of eadi bit after conversion is as 
I follows: 



WD 



OP 



CH 






^29 
^28^^22 

^21 
^20-^1^* 



^13*^12 
Tll-T^ 



Zero 

Word location in channel 

Zero 

Operation Code (OP). (This is the first 
command of any appendix subroutine and 
usually the first command of an Intercom 
operation sequence, ) 

Zero 

Channel after conversion to sexadecimal. 

Zero 

Zero 



Note the absence of K in the converted command. The 
contents of the index register K are added to the 
command during conversion; therefore, the value of K 
does not need to be retained. 

Operations tlat require data pick-up have a dxxmmy added 
to the convearbed conmoand* The modifi^ converted 
command is obeyed in AR^ which has the effect of picking 
up data into ID and transferring to ^e first cosBoand 
of some subroutine. 
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1.6 NUMBERS 



Numbers may be entered into or typed from the memory of the 
comuter In fixed or floating foint decimal notation; however, 
all numbers are carried interneaiy aa floating point binary 
nuflfbers. "Haey occupy an even word and the next consecutive 
higher odd-numbered location. The sign in carried in the 
lefifst significfluit bit (T^) of the even wo3*d. 

Th^ characteristic (b) or power of 2 by which the mantissa 



(B) 



is multiplied are the bits T2-Tq of the even word in 



excess -128 notation* The value of^theete numbers may be 
exi^ressed as follows: 



l/2<. B <1 and ISlb 



255 



To I elaborate B is carried in normalized form, that is, the 
mo^t significant bit of all non-zero numbers is a one in the 
T20 bit of the odd word. 

Exebple: 



50.500000000000 

51.100000000000 

.52.100000000000 

53*100000000000 



X 2^ wliich is 80000000000080 



1/2-,- -. - - 

1x2^ which is 80000000000061 
10/16 X 2^ which is -u0000000000081f 
100/128 X 2^ which is W8OOOOCOOOOO87 



Exc^eption zero « 00000000000001 

2. BASip LOGIC (Refer to Figure 1, Page 6) 

Th^ Intercom 1000 system has two modes of operation— manual 
and automatic. The basic difference between the modes of 
operation is the source of input of commands. In the manual 
mode all conffliands are entered by the operator through the 
tyijewriter* 

In the automatic mode of operation commands are picked up 
frdm memory in their proper order of execution by a device 
kn^wn hereafter as the comnmid counter (cc)» The cc is 
coniposed of the address of the commands to be executed. 

l^n execution of OP code 69 (compute automatically) a patch 
switch is set in line (X) word 01 which takes control from the 
operator aM gives it to the cc. Also, in the same sequence 
the address of 69AI>l3il is placed in cc giving it a beginning 
loc(ation for a sequence of comMa^s. Thereafter/ the execution 
of all coimaands will end with soM taodification of the address 
held in cc. Noanaally this address is incremented by one so 
that the next commeaid in sequence is picked up, however, trans- 
fell operations are the exception* Upon eaiecution of a transfer 
^raticm a new addsress is established in cc to form a new 
se<|uence of operations* 
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The rensiining logic of intercom may be discussed independent of 
the mode of operation, that iS; regardless of the mode of operation 
the intearpretation and execution of coamiands is the same, 

Relterring to block 3 of the general flow diagram^ (figure l) 
no'de the command conversion from decimal to binary. During 
this conversion all commands that muae index registers cause 
the overflow to be set, thus providing a convenient test to 
determine if a command is ready for execution or must it be 
changed by the contents of an index register. 

Con^mands that name an index register may or may not require 
indexing. To elaborate, index register conmiaiids (OP 70, 71* ••77) 
should not have their address incremented. !naese commands are 
executed immediately, 

Corr^mand with OP < 70 that are modified by an index register 
and commands that do not name an iMex register funnel back 
to the point on the flow diagram where the OP code is tested 
to determine if it equals k9. All commands with this OP are 
executed immediately. 

From this point the command may be further categorized into 
grokaps that possess features in conunon. For example, all 
arithmetic commands are treated as one category. 

Special operations which include commands with OP codes with- 
in 1*9 < 0P< 70 are in another category. These commands are 
not so critical as far as time is conceamed, therefore, they 
are executed in line 19 . 

Another category of commands contain all output operations. 
A final category is transfer operation which requires the 
pickup of no data but may be conditional upon the contents 
of the A register- By grouping these, coding is conveni6nt and 
tim^ of execution is cut, to a minimfum» 

Finally, execution of all operations, except transfers, end 
by transferring to 00*01 i^ch directs control to the operator 
if in manual or to the ec if in autoaiatic* 
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3* CQM^AHD COUMTai 

Th^ cofflmand counter is the cpatroiling element of automatic 
execution of programs. It holds the address of the last 
cosMnd executed at all times. Consequently^ by adding one 
to the Command Coimteiv the address of the next command to 
be obeyed is formed. Therefore, the execution of every 
con^mand, except transfer commands, must ultimately transfer 
to a position in Intercom ^ere the Command Coxmter can be 
piciked up and Incremented by one. Command 01 of line 00 
lniij;iatt3s this process by transferring the command counter 
(22.03) into PN. Prom there it is incremented by one, 
coified into AR, then copied back in its permanent storage 
location. The Como^md Counter, plus a dums^ command, is 
obeyed in AR, effecting the pick-up of the appropriate 
coi^msand from memory. From this point, the command enters 
th0 decimal -to-binaiy conversion ai^ finally, the inter- 
pretation routine. 

Transfer of control operations bypass the incrementing of 
th^ command counter and replace it vith the address specified 
in the transfer command. This has the effect of establishing 
a new location in the memory as the position at nfhXch to 
proceed and obtain subsequent commands. Note, therefore, 
if the computer is in ^Manual" the efffect of a transfer 
coiimiand will always be to execute at least one command 
frc^ the designated position in n&ooty. 

k. CONVERSION ROUTINES 

Th0 floating point input-output subroutines are stored in 
lilies 02 and 03 with constants stored in line 07. These 
routines are coded to work as a three line package and 
may be extracted from the basic package if desired. The 
method used for the conversions is expressed mathematically 
as follows i 

l^.i FLDATIHG BINARY CONVERSION TO FLQKTINO DBCBHUtf^ 

b-128 ^d-50 
To find D, d from B, b such that N« B*2 « D^IO ; 
whi*re b, d are integers! l/2 < IbI < 1 and 10-1 ^ JDJ < 1 if 
N/Oi and l<b <255* 

MelNd: 

(1) Detenaine d* » P + 90, i%ereJ is on integral multiple 
■ of 8 such that liOP-8 < iB-laeT < ^^ 

♦See Figure II I Page 9 
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< I + i> < 5 + (| - l^J ^°« 2 < I ♦ 5. 

Let I denote the Integral part of U? log 2 •«■ ($-l6'*log 2) j 
then P - 8 I - 32 and d' » 8 I + 18.'-'' -* 

(NOTE: Program constants involving log 2 are approximatioiui 
which give 1 » k «tien b » 128.) 

(2) Conpute B' = (IQ-P.^) B and b' » b - (ft + 128), where 
sft < lO** < aft*-!. If P - 0, then B' - B and b' ■ b - 128. 

(Ten values of 10~^*2f^ are stored as a table in 07.72-91. 
Each occupies the U8 most significant bits of a double 
precision nunfber whose least significant 9 bits contain 
Q •¥ 128.) 

K- B'«2*''.10*'"^, where i/1k|b'| < 1 and 10"® < 2**' i 1. 

(3) Let p dexwte the integral part of lb 'I log 2; then 
lOP < 2'° < ICP^h where jS p ^ 7. Let the integer q 
be defined by 2^"-'' < iSP < 2^. 

Conpute D« - (IOP.2"^) B«*2^'*S where -3 £ b» ♦ q^ 0. 

If p- 0, then D' - B'-a^*. 

(A table in 07.u0-u6 stores seven values of I0P*2''4 •«• q*2*^.) 

How H - D'.IO^*'"^^*^, where^ < |d'| <1. 

(l»i If |d'| ^ 10"^ then D- DV and d- d' - p; 

If Id'I < 20"^ thenD- 20 D' andd- d' • p * 1. 



9 of 123 



INTERCOM 1000 D 
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if. 2 FLOATING DECIMAL TO FLOATING BINARY 

Givin: Binary-cc4ed decimal N* » ^i'2'^ + d^'g"® ♦ 2"®2Z S'^^^Di* 

^^ -i . ^^ 

where lOdi + dQ » d> }_^ 10 *D1 -0,0],^ 0, arid 

D«lJ>*^-50 « N. 

Pind: Binary B, b such that N- B* 2^*^28 ^jj^yg i/2<|b| < 1 

and b is an integer lb 255 if 2--'-28 j| 2^^j i.e., if 

(.293873587706) (10-38) < |jj| ^(.17011^1831*60) (lo39). 



Set B - if |n| < 2*^®, or indicate error if | m| > 2^. 

Method: 

(1) Extract alternate digits from H* and multiply by 10*2'^ ■ 

5'2-3, giving n1» (d- D»)»2"fi, vhere D* » 5~T (lODgj-| •»-P?j)*2"^» 
If 0' « 0, then B> 0; otherwise conversion of 1)^ to binary 
D is conpleted. (d-10)>2''° is foxtaed; if negative, then 
B- 0. 

(2> Let Z denote the integral part of *^ . If d 2 90, 

JM j > 2^1 therefore, either 0<t 1 < 9 or an error is 
ieated. 

Ut P - l«0-8lj p • d-lO-ei. < p< 7, ilnce I S 1^ < I + 1. 

Let Q and q be integers determined by ^< 10^ < sf^^ and 

29*^ < lOP eg**. 

Then »- 0.10^-50^ 0.io-P>P. | (k)-? .fift) (10P.2-'i)-2'^«^^ 

(3) fhe same tables of 10**^ '^ and lO^.g-^We used here as in 
e«Qversi«i from floating binary to floating decimal. Since 
tto leait significant nine bits of ea^h entoir in the table 
of iO**^. 2'* contain Q ♦ 12fi^ let »• - £ (lG-*^.a^ )(l0P»a-«)| 



of iO*'^*2<<' contain Q •»- 12€^ 1ft B* - ^ I 
bl • 857-(Q ♦ 126) ♦ q. < ^ < JB^|<1/S. 



m 
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Before normalizing B"*^ with adjustment of b to give B 
and b, 2^5^ is added to B*, providing correctly roxinded 
conversion of integers # 

FLOATING DECIMAL TO FDCEB DECIMAL (Refer to Page 53) 



Thci output modes initiated by op codes 33 and 38 cause a 
nuiibbr, x, (contents of ADER) to be placed in ID and a return 
conimMl to be placed in 23»03. Control is then transferred to 
th^i^^ia^ry to decimal floating point conversion routine. 

Afte|r conversion is coK?)leted control is traasffe3:Ted to line 01 
wh^r^ a format, conteats of O7.O7 and OT.O8 for OP 38 or the 
coiitMs of 07.06 and 07.67 for OP « 33> is placed Ln temporary 
stdrjtge. Control is transferred to the "Floating to fixed point** 
conversion routine. 

In ;t|iis conversion the binaiy representation of the characteristic 
£ 0l1|X is coiK5>ared with a constant H. JThe constant H is stored 
iniop.i*2 as a binary integer scaled 2*^ representing fifty plus 
the kargest number of digits to be typed to the left of the 
decifijal place. Intercom 1000 is issued with H = 57 (50 + 7) 
expr^sed as "39OOOOO" in hexadecimal notation indicating that 
nuiib^rs are typed with 7 decimal places before the decimal 
platcfe. 

If il! < H> the mantissa of X is placed in ID and shifted H-E 
digits. ID is copied into PN and exit is made to the typeout 
se^i^ence (See page 16. 6)* 

If |B >H, X is too large to be typed under the control of the 
fixed point format, therefore, control is transferred to the 
api^x^opriate floating point output sequence* 

Th^ value of H may be changed to provide for more or less 
digits before the decimal point. An accommodating format 
should be placed in the location mentioned in paragraph three 
of this page. 



k.h I CCMMAHD CONVERSKai (Refer to Page 9k) 

The Idecimal form of the command, taken from memory or the 
ty|)4 -in sequence, is transferred to both sides of the PN 
re^ster in order that the special extract comaMuid (3^23.3l) 
can be used to separate the digits of the coaaMuid. The 
conversion ftrom decimal to heamdecimal is accos^lished with 
fo^ coaraands. As stored in memoary, the cOTsnands have their 
GBp CH and Wd mffift)erf one hexadecimal digit to the right. 



control mechanism (operated from line 05) gates' typing 
then; when typing has been completed^ checks (l9tOO) to 
if anything has heen sent there hy a slash* Line 19 
ci^jjitains line 06 during input* Word 00 of line 06 is zero 
ess input la to he obeyed. If (19,00) Is not clear^ (23.00) 
executed. If (I9.OO) is elear^ a second location is tested 
zero to determine if input is a command or a number. The 
r^iults of the second test svitch determine which conversion 
routine to enter before the input is stored. 
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Ijf the tens portion of a nximber (OP^ CH or Wd) is referred 
to as t and the units portioh as u^ the humber may be expressed 
as t •¥ u/l6. What is required of the conversion is to put 
it In the form of lOt > u which is the hexadecimal equivalent 
tbtu. 

Sttkrting with t 4 u/l6^ the units portion of three numbers is 
ex'bractedand added to the original form of the commMid in AR 
producing the sum t + u/8. The next command shifts the entire 
contents of the accumulator two binary digits to the left which 
multiplies the number by four. As a result/ the accximulator 
now contains i^t-f u/s* At this pointy the tens portion of the 
three numbers is added to the accumulator producing 5t 4 u/2« 
additional bit shift to /tt^ele^ +u^ which 

the hexadecimal form of the respective numbers in the command. 
Nbte that during the conversion the numbers changed positions 
that they are now in tto correct position with the exception 
the source (CH) nuiniber '^ich is one^ to the right, 

provide the additional shift of CHj the converted number is 
p{L^ced in PK and 01 extracted into ID and then ID is added into 
This has the effect of shifting it one binary position to 
left and now all portions of the command are in the proper 
j^ition. Note that I/2 the real hexadecimal value of CH is 
t in ID. This convenient location is utilized later to 
f hi'm the address of the store command. (See Fage95) 

5, TYlPliSffllTER INPUT (Refer to Figure 3^ Page 15) 

AJLl input from the typewriter goes through a comnK)n input 

lUtine. The handling of the Input by Intercom is controlled 
b^ program switches set by the command initiating input and 
th? operator. 

Th4 
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Th^ same control mechanism is used for the input of "fixed 
poiiit niaabers** except in this case operation is from line 
19illnstead of line 05 . By operating from line 19, the slash 
ha$ a different meaning. When a slash or decimal point is 
typed with the input, the command line is precessedfbxir 
moHb and (23.00) is placed in 19.00. Location 23*00 contains 
th^ number of digits before thedscimal point; therefore, 
wh^n typing is completed (19.00) is used to determine the 
siiej of the exponent to be attached to the input. 

If Irio slashes are typed, the input control operates €ts if 
it ^re in line 05, Bxyl the input is treated as if it were 
flOa[ting point decimal. 

The typing of two slashes causes line 19 to be precessed 

8 wc|rds. This is used as a control to initiate the execution 

of input. 
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NGKMAUZATION OF INPUT 



Befc^re typing is gated for the input of numbers, a flag* is 
piac^ed in short line 23 to provide an indication of the 
nudft^er of digits typed by the operator. It also provides 
a convenient indication of a full fourteen digit input. 
Ifithe input is less than fbur teen digits the leading 
zero's and the flag sure shifted off introducing the re- 
quired number of trailing zero's. 

5.2 INPUT SEQUENCE 

After conversion of numbers to binary floating point, control 
is transferred to the floating point output conversion which 
reconverts the number , then control is transferred to the 
typeout sequence which end with a "retxim to Mark" taking 
control to a looping zero test of line 19 . Two drum cycles 
after line 19 typeout precesses all the non-zero information 
out of line 1^ ready is set^ stopping typeou^and exit is 
made to the "store input sequence. •* 

Once input has been classified as a cormaxid, it must go 
through a simple conversion routine before it is stored 
or execxited. After the command is converted from KOPCHSfD 
to IkMDQPCH, (l9.0(S)is tested again. If (19*00) is not zero 
thei converts command is tTansfexred to t^e command inter* 
pretation logic where It is exectxted* 

^tfoxtda 01«03 of line 23 are set to ^ro and the c^istant 
OOdOOO^ is placed in location a3«00* 
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If (19.00) is zero the store sequence is entered. The input 
(nxjttiber or command) Is copied into line 23 and a store 
coomuid is formed and obeyed. 

Immediately folloving the typeout and storing of numbers 
or commands a test is executed to determine whether 
operation is automatic or manual. If in automatic^ the 
nozinal exit to 00.01 is executed* If in manual, the 
address of the stoare command is incremented by one ft>r 
command input or by two for number input. Iharing the 
incrementation the Increment is made 1^6 (hexadecimal 9^} 
too large so that if the decimal equivalent passes from 
99 to 00 module 100 an end<»aro\u2d carry in PR will result 
causing an ovei^oir. This is tested and eit^ier the excess 
156 is subtsracted backout or the hundreds digit is incremented. 



19 of 128 



06.! 



06. ^J 



TYPiiVlUTKR IMPUT 
06.511 



© 



00.00 



^ 



Xoader I 



06.56 
ISet input M)D^ 



f'i^B^^ ADDR ODD? 
Oit.27 



00.00 T 



See^Bi^JCy Q6.'>U t 

8ulirou|i6e " I Set Input ACDR I 



King Bell 
Set Manual 



(J ^ ■ i .g ■iMh«« 



06.79 t" 

BetiuTi CaiTiage 



■€) — (D- 



Type ApDR 



O^tSl 



Oate Input 



f 



•1 slash 



No elAshttt 



Coiamand In^ut 



■<D 



Conversion 
kOPCHKD--»-^kMfiOPGH 




d) © 9 ^ 5 

J Plxe^ Dec. Input m ^ ^ 

r^ 07.21- » ^^ 

/Conversion. Fixed^ 
I \dec. to float, dg fe* 



Floating Dee* Input 

0T«11 Y 

i Normalize' inpTJt """I 



02.70 f 

<Floftt.dec. to \ 
bin, con^mrslon / 



I 

< 



02.86 i 
Binary to dec. \ 
conversion / 



08.^8 ■ 
I Type back Xm^ut 



,00-17 ■ V 

[Type out Subrout«y 



08. U7 T 

IXIG» JUaPR 




y 



1 



i ine. ADDR I 



■wry: 



Y«s 



■C / Manual ? 



Mb 




leute 
Goa* 



FIGURE in 



16 of 126 



6, TIfE-OtIT SEQUENCE (Refor to Page 98) 

Th^ type*-cmt sequence beglne with a test for Reaidy* As aoon 
asiRead^ is sat a ^type line 19" ccmmfd is executed* Daring 
thk next drum <grcle a format previously stored in HQq^i is 
transferred to 02«02<^03 and the sign of the output is placed 
in 19«u7« During the next drum cycle no function is pei*formed« 
Th^ delay is needed to allow time for the sign type-»out before 
the clearing of line 19. This follows during the next drum 
c;f^le* Finally, the absolute value of the output which has 
be^n stored in PN previously is transferred to 19#u6*u7# The 
sejiiuence is ended by a return transfer to scb» word between 
uU! and 01, or woi*d 01, of line G0« 

Du^ring the nuiri^er input mode the sequence retttrns to word vlt 
of: line 00» This location begins a sequence of ccwnmands which 
re^jeatedly tests line 19 for «ero. When line 19 becomes zero, 
ready is set* This suppressea the typ«-out of trailing zvos* 

t. ERllOR INDICATIONS (Refer to Page 75) 

The error indicator sequence transfers an AR type-out sub- 
routine into line 23 and a format of the form "wait, period, 
end" into 03*03* The constant (ztttTiOO) is copied into AR* 
A itiark transfer command is executed to transfer control to 
line 23* In line 23 a return to mark is executed after AR 
is typed under the format named above, and the bell rings* 
Tyjping AR under the control of this fonriat precesses AR one 
digit (U bits)* Upon exit from l^e type-out rotitine AR is 
tested for zero* H AR is ncit zero, again control is trans* 
f etrred to line 23 without reloading AR. Consequently, after 
$ periods are typed and the bell has rung 5 times, AR will 
become zero as a result of precession and the sequence halts* 

tJpon termination of the halt state, by placing computer switch 
to GO or BP, control is transferred to the «Type Location 
of Last Command Executed** sequence which results in the type«» 
out of the address held in cc* This is the location of the 
Is^st command executed* 

8« LOADER I (Refer to Figure U, Page 18) 

Thto basic package loader operates in lines 23 and Ol^* After 
eadecuting coimaands to turn off the DA-1« and reset the overflow^ 
it controls t^e loiuiing of the baaic package and sets the 
ektractors «*zzzzzOO and ««zazzzzz into 20*00 and 20*01, 
respectively* Index registers. Interpretive Memory and appmdix 
rolutine are not disturbed* 



# The tum*off DA*1 command may initiate a GA-2 operation* 
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Loading of all the long lines Is lander the coijfcrol of a 
loop which loads the lines in the order 01,02^ 03^ 06, 
07^ 08, 00 and Ok. The loop provides for reversing BXtd 
re-reading of tape if the chazmel am is not correct. 
Upon termination of loading, the abore extractors are 
set in line 20, line Oli is transferred frm line 19 and 
coiitrol is set to the loanual mode« 

The check snm of each line is contained in the loader, 
therefore, if any dianges are made to the basic package 
the loader must be changed also. In the following list 
the colximn on the left is the word 1^ the Ibkder that 
contains the check sum of the line listed in the riglit 
eoljunn in the corresponding position: 

Word 61 Une 00 

Word Ii9 Line 01 

Word $1 Line 02 

Word 53 Line 03 

Word 63 Urn Oh 

Word 55 tine 06 

Word 57 Line 07 

Wbird 59 Line 08 
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ARITHMIJTIC OPERATIONS 

Referring to Figure 1 note that all arithmetic commands 
are placed in a common block for execution. Upon entry 
to this block control is transferred to line Ok, the 
address is tested for an odd number. If the address is 
even^ a dummy is added to the coimnand and- an exit command 
is placed in 23*03* The modified command is executed in 
AR effecting the transfer of an operand (the contentsof 
the specified address) into ID. The next command obeyed 
is the first command of the appropriate arithmetic operation* 

If the above test determines the address is odd^ exit is 
made to the error sequence. 

9.1 CIJSAR AND ADD kU2CHWD 

The contents of ID are copied into the A register and 
control is transferred to 23»03. 

9.2 ADD (Refer to fttge 102) k43CHHD 

The number in ID is added to the contents of A. The 
mathematical expression of this addition follows. 

Given two numbers \rtxich are to be added: 

X= tX^.2(XE -128) 
when Ag 6. Xg 

A + X* 

t A^S^^E - 128) ^ t Xaxfi^^ - 128) . 

^\_it AmXS^^B . Xb - 1) ] ^ r x„.2-l A xg^^E . 127) 
+ T„«2^^ " 128) .rp andOiTm<l 
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The initial contents of A is labeled A and the operand 
originally in ID is Xo When Ag < Xg their positions are 
^ .reversed, T is denoting the total or sum. 

First Ap^ is compeared to Xg to determine Aether it is 
necessary to interchange X for A. Then the difference 
between Ag and Xg is tested to determine if the difference 
is greater than 2^^^^* A difference this great indicates 
that the large number is not affected by the addition of 
the smaller number, therefore, the larger number is placed in 
in the A register. ^Clxis test provides a one drvim cycle 
execution time for the additicm of numbers with a leurge 
difference in value or the sum of two numbers, one of 
which is equal to Keroe 

Ajg - Xg <2"^® X^ is copied into 21.02-03 (X register) 
A^ is copied into ID for scaling. A scale factor vblch 
equals (Ag * Xg * l) is formed in AR. This scale factor 
• controls uhe denormali:£ing of A by controlling the shin 
of A in ID. The denormalized value of A is stored in the 
A register. At this point Xg (ifi^'ger E) is copied into 
AR and X^ is copied into ID. ' ID is shifted one bit 
scaling X^^ times 2^^ and incrementing AR thereby producing 
a candidate for Tg in AR. The scaled mantissa in ID is 
added to the denormalized mantissa held in A "o form a 
sum in PN. The absolute value of the sum is transferred 
to MQ and the sign is set i2i IP. At this point it is 
^ necessaury to normalise the results This could reduce 

the value held in AR, therefore, (AR) is replaced by its 
negative comi?lement, then exit is made to the normalize 
routine which is common to add, multiply, and divide. 

9.3 NCJRMAIIZIS (Refer to Page lOU) 

Upon entry the number held in Mft is normalized* The in- 
crementation of AR during the normalize process decrements 
the absolute value of the characteristic. Letting d equal 
the number of bits the mantissa is shifted, 

1 T^2^^E - 128)^ (T^^gdj ^2(Te . I28«d) 

however, the quantity (d> (Tg - 123) is defined as eji 
underflow* This condition can be determined by testing 
the sign of AR. If AR is positive a floating point zero 
is copied into A and exit is made to 23-03* If AR is 
still negative, a t|st must be made to determine if 
(Tg - 128 - d)> Sr^^ or if an overflow exists. This test 
is made by adding zzzzzOO to the uncomplement value held 
in AR. This addition would cause a sign change in AR in 
an overflow exit. 
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If AR changed sign the arithmetic operation Just performed 
generated a number greater than 89.170l4li83U60 thereby 
generating an overflow. This condition causes exit to 
be made to the error indicator sequence. 

If an overflow or underflow condition does not exist MCI 
or T^ and the sign of T is copied into A and finally T^ 
and Tg ai'e combined in the A register to form the proper 
result of the arithmetic operation and exit is made to 
23.03. 

9. If CUSAR AND SUBTRACT (Refer to Page 102) kl40CHWD 

A negative number is transferred to MH effecting a change 
of the sign held in IP. Kxis reverses the sigh of the 
operand held in H). The contents of ID are then copied 
Into A. 

9.5 SUBTRACT (Refer to Page 19.9»2) kUlCHWD 

The sign of the operand is cbauiged as explained in the 
operation above and then the add sequence is entered* 

9.6 CLEAR AND ADD ABSOUUTB VALUE kUjCHWD 

The number in ID is copied into the A register using an 
odd characteristic. This ignores the sign held in IP, 
thereby effecting a copy of the absolute value into A. 

9.7 MULTIPLY (Refer to Ifege lO^^) klfl^HWD 

A test is made to determine if either the multiplicand (A.) 
or the multiplier (x) is zero. If so, a floating zero is 
placed in A before exit is made. Otherwise, the operation 
Is summarized as follows: 

A-X = {A^Z^^^'^^^h X {X^2(XE - 128)) . 
A^rfca^A^^E - 256) , t^2(Te - 128) „ T 



Where Tg = Ag + Xg - 128 

The product Tq is copied from FN into Ml) and its sign is 
held in IP. The negative con^jlcment of Tg is copied into 
PR and exit is nade to the normalize sequence. 
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9.8 DIVIDE (Refer to Page 105) kli8CHWD 

Before execution of the divide operation, A is tes-bed for 
zero to allow a fast exit. If A is not zero, X is tested 
for zero to prevent division by zero. If x is zero, exit 
is made to the error indicator. If x and A are not zero, 
the following expression is evaluated. 



Tgx2 (^E"^^'^^ « T 



The routine produces Tj^«2 in MQ as a result erf the division, 
Te is copied into the AR in its negative complemented form 
and exit is made to the normalize sequence, 

9,9 STORE (Refer to Page 95) kU9CHWD 

Referring to "command conversion" the souice held in ID is 
shifted four bits to form the destination channel. This is 
added to the WD held in 21,03 to form a store command. The 
contents of A are placed in ID and the store command is 
executed causing ID to be copied into the designated position 
in memory© 

10» TRANSFER OPERATIONS (Refer to Page %) 

10.1 TRANSFER CONTROL k29CHWD 

The address held in the cc is changed to the address of the 
subject command. This has the effect of establishing the 
entry fo2 a new sequence of consnands, 

10.2 TRANSFER IF ACCUMUUTOR - k23CIJ«) 

The oAi side (most uignificant side) of the A register is 
tested. If A Is in zero the "Transfer Control" sequence 
is entered. If not, exit in normal. 

10.3 TRANSFER IF ACCUMULATOR < k22CHWD 

Minus the least significant side of A and the sign is 
copied into AR and the sign of AR is tested. If it is 
positive, entzy is made to the transfer sequence. If 
n<^,^ exit in normal. 
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10,U TRANSFER IF ACCUMULATOR -2t k20CHWD 

The sign of A is copied into AR and the "Transfer if 
Accuimi:^tor<0" sequence is enteredo 

10.5 MARK PUCE AND TRANSFER I k26CHWD 

The contents of cc are placed in location 06,u3 and the 
routine enters the trarisfer control sequence. 

10.6 MARK PUCE AND TRANSFER II k28CHWD 

The contents of the cc are placed in location 0Ciru3 and 
the routine enters the tr.ansfer control sequence. 

10.7 RETURN TO MARK PUCE I I6OOOO 

The cc is replaced by the contents of 06,u3 then control is 
transferred to 00.01 (refer to Figure 1). 

10.8 RETURN TO M/iRKED PUCE II I8OOOO 

The cc is replaced by the contents of 00«u3 then the normal 
exit is made, namely, control is transferred to 00.01 where 
^ the cc is incremented and obeyed. 

11^ INRJT-OUTPUT OPERATIONS 

11.1 TYPE COMMAND FROM MEMORY k35CHWD 

The contents of the address designated are typed from AR as 
they appear in memory, namely, KWDOPCHo The format control- 
ling this output is used during the "Permit Command Type-in" 
operation, therefore, it is necessary that it end with a tab. 

11.2 NUMBER TYPE-OUT OPERATIONS (Refer to Pages 52, 7,U.1,11*U.3) 

The execution of OP codes 32, 33, 3h and 38 begins with the 
setting of a return commanc in location 23#03, then the operations 
funnel into a common sequence of commands, namely", the floating- 
biriary to floating-decimal conversion routine explained on page 
7.U.I0 Upon completion of conversion the pre-set return command 
is obeyed effecting the proper exit. To complete the execution 
of OP codes 32 and 31; the proper format (locations O8ouli-u5 for 
OP 32 or locations 08.u5.u6 for OP 3k) is copied into MQ and 
the entry to the type -out sequence is executed. The type-out 
sequence ends by returning control to word 01 of line 00. 

The execution of OP codes 33 and 38 require a conversion of the 
(^^^ floating-decimal number to a fixed-decimal number. Upon comple- 

tion of this conversion the proper format (explained on page 
11. U. 3) is set into MQ and, as in the paragraph above, the type- 
out sequence is entered. 
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{^^ 11.3 POSniON TYPEWRITER PAPER (Refer to Pages Si and 97) k30CHWD 

The WD portion of the address is extracted into AR as a 
negative number scaled 2""28^ This value of AR is used to 
control the shift of a bit in ID. After the AR controlled 
shift of ID, line 19 is cleared ^^ ID is stored in 19,u6-u7' 
and a type line 19 command is executed controlled by a 
"carriage return-end code" format. Each carriage return 
shifts the bit in ID one bit position. If the shift does 
not clear 19,* the end code is interpreted as a reload and 
the cycle is repeated* While the carriage returns are being 
executed a **tab-^end code'* format is being established and 
CH is replacing the prei/ious function of WD* When all required 
tabs are executed the ccntents of ID (now the control of tabs) 
are placed in line 19$ Once the tab control is placed in 
19 and output is executed exit is made to OOdOle 

ll.li TYPE TABULATINQ NUMBER (Refer to Page 106) k3lCHWD 

The incremented address of the "Type Tabulating Number** 
commar^d is converted to a four digit decimal number and 
typed from AR followed by a tab. 

The conversion of the najmber from binary to decimal is done 
by a series of subtraction of 10 from WD, accumulating the 
/ decimal equivalent of the number of times ten will divide 

v^ into WDo The final subtraction leaves a remainder which is 

equal to the decimal units digit of WD« The same loop is 
entered to convert CH ^nd fir-ally CHWD is typed from AR as 
a four digit niunber followed by a tabo 

By setting CHWD equal ^.^ro, an index register (K) in 
question may be typed by the execution of this command. 
This is particularly useful during debugging operationso 

11*5 READ PUNCHED TAPE (Refer to Page 7k) k5$CHWD 

The "Read Punch Tape", like all input-output operations, 
must wait for other input-output operations to terminate 
before execution* When execution is possible, line 19 
is cleared and a read paper tape operation is initiated* 
During read-in a command is formed In AR using the in- 
cremented address of the subject command. When read- in 
is completed the command in AH is executtd at word time 
u7, effecting the transfer of words 00 up to word WD of 
line 19 to line CHo 
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11.6 PUNCH PAPBR TAPE (Refer to Bages 52> 10?) k39CHtfD 

As soon as the computer is in a state to accept an out- 
put conjmand, line 19 is cleared and words 00 through 
WD-1 are copied from line CH to line 19. Words 19.OO-O3 
are tested for zero. If zero^ a non-zero number is '^ 
placed in word 00; then, as in the case where 19.00-03 
was not zero, the tape leader punch sequence is entered* 
A con5)lete description of the method used is explained 
in detail in Technical Applications Memorandum JTo. 33. 
Finally, line 19 is cleared of leading; zero's using the 
"type AR - set ready** method of precessing line 19 and 
the rest of line 19 is punched on tape* 

As soon as precessing is completed, control Is trans- 
ferred back to 00*01 so that conqputation can continue 
during punch t)ut* 

12* SPECIAL COMMANDS 

All the operations listed under the subject heading were 
not programmed for maximum speed* It was determined that 
( these operations would not be executed as part of programs 

very often, therefore, these commands were written to be 
executed out of line 19. This means that they must wait 
for the completion of any input or output operation before 
their, execution. 

12.1 RING BELL 63OOOO 
Self explanatory 

12.2 HALT AND PERMIT MANUAL OPERATION 670OOO 

A zero is placed in word 01 of line zero. Hereafter normal 
exits from operation return to manual. 

12.3 PERFORM SUBROUTINE kOSCHWD 

When the input-output circuitry is in a ready state, line 
CH is transferred to line 19 and entered at word WD. Upon 
completion of execution, control is restored to Intercom 
by transferring control back to 00 .Ol. 
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A companion OP code (02) is available that operates faster^ 
in that it does not require the input-output circuitrj'* to 
be tested) that is, computation of subroutines perform by 
OP 02 may continue during input-output operation. Sub- 
routines to be executed by code 02 must be programmed to 
operate out of line 05 • Note, the e>:ecution of OP 02 
destroys the Selective List Routine, which may be in Line 

I2J4 TYPE LOCATION OF UST COMMAfJD EXECUTED O6OOOO 

Referring to the definition of cc, it can be shown that 
this device holds the location of the last command exe- 
cuted in the automatic mode« This location is extracted 
into 21»03 and the '*Type Tabulating Number^' routine is en- 
tered resulting in the desired type-cut* 

13» INDEX REGISTER OPERATION (Refer to Pages 50,5l) 

13.1 SET INDEX REGISTER 

Each of the six set index register commands places a command 
or switch in PN. The T number of the command in PN corres- 
ponds to the location of a particular register being set, 
is,^^ then entry is made to a common ^quence of commands. 

In the common sequence of commands, the address portion of 
the comriand being obeyed is extracted and placed in MQ, The 
command is formed to store the index register setting by 
adding the K value to the destination of the command pre- 
viously placed in PN. This store commard is used to transfer 
the proper setting to the appropriate register. 

13.2 INCREMENT INDEX REGISTERS 

After the setting of initial conditions both index register 
incrementation commands utilize the same sequence of operations. 

The contents of the B, D and L registers are transferred from 
memory to a short line. The contents of B and D are added to- 
gether to form a new value of B. If the new B is less than 
or equal to the value of L the value of B is stored and the 
transfer sequences entered. 

If B is greater than L the incremented B value is stored and 
the normal exit is executed* 
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The "Increment Register** conanands may be used for decrementing 
if the D register is made negative before the incrernent command 
is executed* 

To negate a D register it is necessary to execute a ••Clear 
and Subtract** and a **Store** command ^ose cuidresses are the 
address of the D register* 

With the D register set to a negative value the execution of 
the increment command initiates the f olloving sequences of 
events: 

1» The number in D is subtracted ftom the number in 
B and the results are placed in B* 

NOTE: The new contents of B must never be allowed to 
become negative* 

2. If the new contents of B are greater than the 
number in L, the next command in sequence is obeyed* 

3. If the: new contents of B are less than or equal 
to the number in I^ control is transferred to the 
address shown in the increment command. 

Exantple a: 

Index register B^ of set k contains ik; Dy^ of 
set k contains the number 2; I^d of the same set 
contains k^ 

After I>y(i is set to a negative value by the execution 
of the commands *40 12 u2 and ^9 12 u2, the command 
k 76 10 13, stored in location O9.26, places 12(1^-2) 
in B|^; as this is greater than the niunber k in L^^* 
the next command in sequence is obeyed* 

Example b: 

L^ contains I6; other conditions eis in Example a* 
After exectfcion of k 76 10 13, stored in 09, 26, 
B^ contains 12; as this is less than the number 16 
stored in I^d; control is transferred to the command 
in 10*13. 



^ 



28 of 128 



O 13 J* REPIACIUG 

The floating point arithmetic coinnvinds, "Clear and Add" 
and "Store", ore used for replacing the contents of one 
index register with the contents of another. 

The following is an illustration of how these commands 
ore used to replace registers of set one. To replace 
registers in sets 2, 3 - 9> substitute 10, 11 - 17, 
respectively, for 09 in the address of the commands* 

The execution of the commands: 

!• 1^209u2 and k$09\xk replaces the contents of B^^ 

and Bch with the contents of 
Dw(i and L^^. 

2» ^209u2 and i*909u5 reple.ces the contents of B^h 

with Ly^. 

3, U209u2 and 1^909u6 replaces the contents of Dc:h 

and Lch with the contents of 
Dwd and Lwd* 

U. U209u2 and ii909u7 replaces the contents of L^h 
\^' with the contents of L^^. 

5a U209ulf ajid U909U2 replaces the contentis of D^d ^ ,/ / D^^- 

and L^d with the contents of 
BwcL and Bch« 

6. U209UU and it909u3 replaces the contents of /Lwd 

with the coutentG of B^j^. 

7. U209uU and U909U6 replaces the contents of Dch 

and L^Y^ with the contents of 
Byci and Bch- 

8. U209uU and U909U7 replaces the contents of L^*h 

with the contents of B^h* 

9» hsO^JuC and H9O9U2 rei)laceG the contents of D„(,t 

and Lyd with the contents of 
Dch and Lch- 

10. i4209u6 and U909U3 replaces the contents of l^^^ 

with the contents of Lch* 

11. ii209u6 and U909u^ replaces thu contents of B^^ 

and Uch ^'ith the contents of 
v^' Dch and Lch* 

12. U209u6 and it909u5 replaces the contents of B^^ 

with the contents of Lch* 
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13.5 OTKKR OPERATIONS (Refer to Rige 50) 

Also available in Intercom 1000 double precision ore two 
operations very useful for replacing index registers. 
These operations are by-products of the system and are 
not available in the single precision package. 



13. 5*1 CLEAR AND ADD INDEX REGISTER** k78000D* 

The number in register D of set k is copied into a special 
accumulator (Index Regie ter Accumulator). Its machine 
location is 22.02» 

Example: 

The execution of 3780001 copies L^^ of set throe 
into iruiex register accumulator. 

13.5.2 STORE INDEX REGISTER ACCUMULATOR*^ k79000D* 

The number in the index register accumulator is stored in 
register D of set k. 

In order for this operation to function properly 02. 83 
(6701706) must be changed to y601708 . 

Ex^tmple: 

The execution of U790002 copies the index register 
accumulator into Ey^ of set four. 

^The vcaue of D is given below: 

D Register 

Dwd 

1 Ivd 

3 Bch 

^ ^ch 

5 ^ch 

The tv;o operations above must be executed as a pair of 
commandSj, that is, OP 79 should be executed immediately 
folluv.lng OP 78* 

13-6 CO NOTHING (Refer to ftige 99) 00 0000 

An OP 00 is Interpreted as a ri^ bell command. It:i 
execution tine ir three drum cy9le3. 
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^^ 13.7 BIXCK COPY (Refer to Page 5^) kSlCHWD 

The contents of words u2-u7 imd 00-(WD~l) of channel CH are 
copied into the corresponding words of channel (O&f k) • 

Examples 

The execution of 2 8I 11 u2 transfers woixLs u2-u7, 
and 00-ul of channel 11 into words u2-u7 and 00-ul 
of channel 10(0Sf03=10)» 

The execution of 3 81 29 u2| transfers zeros (source 29) 
into every word, including index registers, of channel 
ll(&f3)* 

The execution of 5 bl 29 00 irannfers ;:ero3 (source 29) 
into every reginter of set t;. 

Ik. TI14ING 

The automatic mode of operation begins its cycle at word 01» 
Command pick-up is executed at word 16. Command conversion 
begins at word 19 • If the overflow iz set during the con- 
version of the command, the contents of a B register must 
\^ be added to the converted command. l*he addition of a B 

register adds a drum revolution to the execution time. 

If the overflow is not set, or after the B register has 
been added to the converted command, a series of tests 
are mode to determine if data is to be picked up. Commands 
that require data pick-up require an additional drum re- 
volution, for execution. The execution of the command . 
subroutine ends at word u5. 

Operation in the Selective Print Mode adds an undetermined 
numbed of drum revolutions to the execution time. 

Tlie following is the quotation of the time required to 
execute the Intercom 1000 commondc. The execution time 
includes command pick-up, data pick-up, command conversion 
txxid interpretation and the execution of the conunand sub- 
routine. Time is quoted in drum revolutions. 

This information may be used to make time estimates for 
prof-ram running time. 
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Command 


Execution Time 






Address Incremented? 




Mo 


Yes 


Clear and Add 


3 


h 


Clear and Subtract 


3 


U 


Clear and Add Absolute Value 


3 


k 


Add 


5 


6 


Subtract 


5 


6 


Multiply 


5 


6 


Divide 


5 


6 


Inverse Divide 


5 


6 


Store 


3 


k 


Transfer 


2 


3 


Transfer on Zero 


2 


3 


Transfer on Negative 


2 


3 


Transfer on Positive 


2 


3 


S«t Index Register 


2 


w 


Increment Index Register 


3 


«• 


Mark Place 


2 


3 


Return to Mark 


2 


- 


Floating Point Output 


8 


9 


Fixed Point Output 


IL 


12 



u 
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The time for the execution of any arithmetic command that 
addresses the A register may be reduced one drum revolution 
if the address of A is written as 21.76 instead of 21.00 

One drum revolution is required for the pick-up of data 
or commands J therefore, it is not possible to have badly 
accessed commands or data* 

15 • SEIiilCTIVE LISTING 

The listing subroutine is stored by Loader II in words 00-75 
of line 05. Upon read-in of this routine by Loader II, two 
patches are placed in lin^06, words 61 and 62, to provide a 
transfer to line 05 upon execution of OP codes 61 and 62* 

Upon execution OP 61 (Set Selective Print), a patch is 
placed in line 00, line 23 is cleared and type-in is gated 
for the input of First Selector and Second Selector. When 
typing is terminated. Second Selector is picked up out of 
23.00 and converted to the form common to all commands 
stored in memory, namely D^D-^DjUIiD^D^Dyis converted to 
DiD6D7D2D3Dy:)^. Finally, the first Selector is picked up 
out of 23.01 and converted, as was the Second Extractor, 
and stored in line 05 . Control is then transferred to 
word 01 of line 00 • 

Word 01 of line 00 is a patch switch which determines 
whether opei-ation is automatic or manual. When in manual, 
this word is equal to zero, therefore the next command in 
sequence is 00.00 (Ring Bell) which starts each manual 
command input cycle. 

When the command is executed to ''Compute Automatically", 
a patch (03.OU.O.22.26-) is placed in 00.01 and a command 
counter is formed in 22.03. Thereafter, the execution of 
all. commands, except transfers, end by transferring to 
this switch. Note the patch switch contains a B.P., hence, 
v/hen operating in the automatic mode, or whilii listing, any 
inte r ruption of execution should start by placinp ; the compute 
swi t ch in theB.P. position. When computation halts, the 
aitjhts on the computer should read source 22, destination 26. 
At this point place compute switch in off position, enable 
switch in on position and type "f*\ I'h is returns control 
to manual operation. 

Failure to halt computation at B.P. may result in mass 
destruction of Intercom. This is always the case when 
uslnf.^ the list routine. ITie reason being that the list 
routine sets several patches in the basic control lines 
and these patches are all removed if computation is allowed 
( to ])rocced to the B.P. 
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i The patches mentioned above allow the list routine to use 

^ the conversion and type-out operation available in Intercom, 
thereby minimizing the logic required for the list sequence. 

When the selectors have been set by the execution of OP = 6l 
and the command is given to compute automatically, each command 
is stored in its binary form and its decimal form before it is 
executed. Using the Second Selector certain specified digits 
of the command to be executed are extracted and compared with 
the First Selector to determine whether the command is to be 
listed. If so, certain patches are set in line 00 to bring 
control back to the list routine after execution of the comm- 
and being tested • 

After execution of the command control is transferred back 
to line 05. In line 05 the cc is used to form the information 
necessary to type out the location. Following the location 
ty])e out KOP is extracted from the decimal form of the 
command and typed out. The increniented address portion of 
the command is converted to decimal and typed. Finally, 
the contents of the A register are converted to floating 
decimal and typed. After the last tyi>e-out patches are 
removed from line 00 and the cycle is repeated. 

Execution of OP 62 removes all the switches and returns 
{^^^ ' Intercom to the normal mode of operation, 

16. SPECIFICATIONS FOR WRITING APPENDIX SUmOUTINiilS 

16.1 EXJIGUTION 

Subroutines may be executed from line 19 or words TS-"^? of 
line '05.' V/ords 00-7^^ of line 05 '^^e used as permanent 
stordge of the "Selective Print'' routine. However, it 
would be an advantage to execute subroutine from all of 
line 05, thereby eliminating the necessity for the execution 
of routine in the input-output buffer (line 19) . An OP code 
(02) is available for this purpose. Note, however, that 
ejdecution of OP 02 will destroy the selective print sub- 
routine. To prevent this destruction during list operations, 
a test is built into the selective print routine that halts 
operation when an OP 02 is encountered. 

Tlie obvious advantage in the use of OP 02 is that execution 
of commands may continue during input-output operations. 
This is not true for OP 08, 
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(^^^ It is advised that programs bo written and checked out 

uf;ing OP 08. Then, when check out is completed, reposition 
the^ liubroutines to operate out of line 05 or replace the 
subroutines with those from appendix package II and replace 
OP codes 08 with OP codes 02» 

16.2 STORAGiiJ 

Any line of interpretive memory (line 09, 10-18) may be 
used for the storage of machine language subroutines. 
Lines O9-17 contain index register 1-9 in words u2-u7. 
Therefore, a subroutine that uses these words should be 
stored in line 18 if possible, otherwise the storage of 
the subroutine will destroy a set of index registers. 

16.3 SHORT LINKS USED 

Upon entering a subaroutine the short lines will contain 
the following: 

00 01 02 03 

Line 20 I ^zzzz^OOl -zzzr-zzz 1 * OOTzOOO i 

i ^' ' I 

i,,^^^ Line 21 «. A - ' Converted *' 

Command 

Une 22 cc *^ 

Line 23 • 

Words 20.00, 01, 22.03 must be returned to their original 
state at the end of appendix subruutine if any changes have 
been made to their contents during the operation. 

*The "converted command" is the machine language reprecentation 
of the Incremented Intercom commana* 

•'*^Command Counter 

16, U EIITRY 

Any word may le used as the entry to the appendix subroutine. 
The VI) number of the command to execute the subroutine is the 
decimal location of the first machine language command of the 
subroutine « 'Itie GH number is the line in which the subroutine 
i^^^^ is stored o 
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{^ 16.5 DATA Iin^UT 

The A register is in 21.00*Ol» Other information will be 
found in the short lines as indicated^ 

16.6 EXIT 

Upon exit the overflow should be left in a reset condition 
and the short lines should be restored as indicated previously. 
Finally control is transferred to vord 01 of line 00 to return 
control to Intercom. 

16.7 DATA OUTPUT 

The result of any arithmetic operation should be placed in 
the A register • A zero exit from a routine should place a 
floating zero in the A register. 

16.8 CHECK SUMS 

Any subroutine to be attached to the appendix package or the 
basic package must have a number equal to its check sum stored 
in word uT* 

\^ 17. ARITHMETIC SUBRCUllNES IN BASIC PACKAGE 

The subroutines within the Intercom beusic package may be used 
by an appendix routine. The specifications for the use of 
the floating point operations follow. 

It is assumed that the extractors "-zzzzzOO" and "-zzzzzzz" 
are stored in 20.00 and 20.01 upon entering the floating 
point operations. 

17. l] ARITHMETIC 

Storage: Normal loading of Intercom places the arithmetic 
routines in line OU. Certain constants used by 
the routine are stored in other lines of the 
basic package. 

Entry: 



Clear and. Add 


Oi^.78 


Clear and Subtract 


04.76 


Clear and Add Absolute Value 


Oit.8l 


Add 


01^.79 


Subtract 


OU.77 


Multiply 


OU.iJO 


Divide 


Ok.&i 


Inverse Divide 


OU.83 



u 



Data Input: For Clear and Add, Clear and Subtro,ct, and 
Clear and Add Absolute Valuc^ place operand in 
* ID, sign in IP. 
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Other operations require numbers in both IB 
^^ and the A register 21.00.01. In divide op- 

erations the denominator is placed in IDq j^. 

All the operations require a return command 
in 23,03 and the constant "-zzzs^zOO" is 20.02. 
The Beturn Command is obeyed at word time u7 . 

Data Output: Result in 21.00.01 (A register). 

Exit: (Normal) Ob^y return command in 23*03 at 
word time uj. 

(Error) The command in 04.26 transfers to 
the error indication sequence. 

Short Line Used: Extractors 20.00-01-02 

Temporary Storage 21.00-03 and 23.03- 
Also 22.00-01 during divide operations. 

17.2 FLOATING POINT DECIM\L-TO-EINi\RY CONVEl^SION SUBROUTINE 
Entry: 02.70 



u 



Data Input: Floating Point Decimal Number in MQ as 

a lU digit number^ sign in IP, Exit command 
in 23.03. 

Data Output: 22.00-01 = Floating Binary Number 

PN, IP = Reconverted Floating Decimal Number 

AR ^ d'2*^ ia-AR, where d = binary form 

of decimal exponent. 

Exits: (Normal) Command in 3.89 transfers to 23*03 

(Zero) Command in 02.88 transfers to 23*03 

(Error) Command in O3.78 transfers to Oh. 26 

(Error Exit if input number > 89.1701U 

. 2I27 - 2T8) 

Short Lines Used: Extractors in 20.02-03 and 20.00-01. 
Results of decimal-to-binary conversion stored 

in 22.00-01 
Return Command in 23-03 
Temporary storage in 21.02-03, 23-00-02 

-J^-Execution time; (Convert and Reconvert) 15 
revolutions (Maximum) 

<.^ ^Execution time can be reduced 6 revolutions by replacing 02.66 

with the constant (5858000).| After exit, 02-86 must be restored 
to its original value of (^mS5833v). With this change made, the 
reconverted number can no longer be found in PII and the exit 
(normal) vill be the same as exit (zero). 
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17.3 FLOATIIIG BIIL\Ry«TO-FIDATINa DECIMU COIWKRSION SUBROUTINE 
Entry: 01. Ul 

Data Input: Floating Binary Number into ID, Sign in IP. 
Return Command in AR. 

Data Output: Floating Decimal Number in PN, Sign in IP. 
d-2*^ in AR where d « binary form of decimal 

exponent • 

Exit: From 23*03 at word 91« 

Short Lines Used: Extractors in 20.02-03 and 20.00-01. 
Return Command 23«03» 
Temporary Storage in 21. 02-0 3> 23> 00-02. 

18. ERi\CTION SELECTOR 

I'm; fraction selector (formater) is a subroutine attached to 
the basic package and the appendix package. It provides an 
easy way of changing the format that controls the typewriter 
output sequence initiated by OP 3'5 or OP 3Q» 

The typing of "D-" while operating the memory preparation 
O routine initiates the read-in of the fraction selector into 

line 19. Control is transferred to 00 of line 19 and D is 
extracted into AR and shifted to the '*next command'* position. 
Ttiis is obeyed in AR effecting the t^-ansfer of control to a 
word in line 19 (word D) . The comm^ad in word D copies the 
desired format into word 06, 07 and 08 of line 07 . A number 
C is placed in word 09 of line 07. H i£i used to set up an 
extractor to pull out the desired di(',its for typeout eliminating 
the necessity for "wait" codes in the format. 

After the format and C are placed in line 07, a "return to 
mark" is executed. Entry is made to Intercom after the tape 
itJ reversed four blocks and read forward one block restoring 
line fouro 

llais same routine may be used as a subroutine and executed 
under control of Intercom command;;. The operation is the 
same as described above except exit is made to Intercom, 
skipping the tape reading o:3eratio'nso 
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APPENDIX TO PART I 



The attetched is the list of changee between the contents 
of the tapes distributed to all users in August^ 19^^ 
and the contents of the coding sheets presented in this 
manual. 
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Coding Sheets August Tapes 
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u 



O" 



0.01 


.9WOOOOO 


.0000000 


8.03 


-.OwOOOOl 


.8000002 


0.07 


.000008W 


.0000000 


0.61 


.0000010 


-.802lt019 


0.62 


.0000200 


.0000000 


8. 61* 


.0000008 


.0000000 


8.90 


. y6Uy51w 


.y60wxlw 


8.UI 


. 8066013 


. 6v6v3zz 


0.J2 


-.23232VZ 


.8067013 


8.U7 


.177927V 


.177u27v 


7.06 


.0000188 


.OOOOlzl 


7.08 


.0000088 


.00001x1 


7.09 


.OOOOO2U 


.0000000 


7.38 


. 282wyzz 


. 282uyzz 


7.i^2 


.0000000 


.2w2w799 


T.kk 


.3333UVZ 


. 2z2zuvz 


7.59 


.08U735Z 


.0000000 


7.60 


.OOOOCOl 


.0000080 


7.61 


-.802'40.-.9 


.081f735z 


7.6U 


.OO6vOO0 


.0000000 


7.65 


.703V37Z 


.703X37Z 


6.00 


.002x232 


.6v3z23z 


6.18 


.98iyu9w 


.951929W 


6.23 


,0002000 


.0006000 


6.32 


.0000000 


.8013OIW 


6.3k 


. xx666vz 


. 66666 vz 


6.39 


. yl676vz 


.67676VZ 


6.1f6 


. ZI920OO 


.wv80000 


6.53 


. 3839VI5 


.0000000 


6.71 


.06000tt0 


-.02001y0 


h.o6 


•..8831358 


-.8813358 


U.ii 


-,0yl37v8 


-.721373Z 


U.19. 


-.723173Z 


.153ZZXX 


U.21.. 


-.8;'252y2 


-.82212y2 


k.33 


-.v033z9w 


, v033wxx 


^.35 


,bY2191w 


.252!X)xw 


k.k9 


ovUSzzxx 


.0000000 


U.50 


-.VU36VZV 


-.vU 3635V 


'♦.^l 


.V53839V 


.353O2XZ 


k.3h 


.\rw69Oz5 


. Uy4y2zz 


U.56 


-.67676va 


.8021 15 z 


'^.57 


. 802115Z 


. 3v2301z 


U.8U 


.x85zOOO 


-,x85u2v6 


U.90 


-.xw5z2x5 


-.xw5z7v8 


J^.?? 


.yl6'*33v 


, yl6'42w 


J*.96 


.62363V5 


-.yi»693v5 


4.U0 


.61i6823z 


.6969222 


U.ul 


. y96u2w 


.y76u33v 


U.uU 


.601U232 


.686u23z 


U.u6 


.81363V5 


.6ulu23fB 


U.u7 


-.16172VU 


-.9^172xti 
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u 



3.05 


.2230312 


.22293IZ 


3.30 


-.UU3933U 


-.U839338 


3.U1 


■ .0w'm37z 


-.uy30358 


3.61 


-.v05351y 


.Owl+u37z 


3.78 


-.50U52VZ 


-.506u2vz 


3.83 


-.81*29358 


.6701708 


2.75 


-.wy6v75U 


-.vy5375it 


2.83 


.6701708 


-.8QOu31u 


2.u7 


-.9wly31u 


.0000000 


1.00 


.O2071IX 


.01*04702 


1.0? 


.0u0u6;<x 


.Oull6xx 


1.08 


.0ull0z7 


-.2929yvz 


1.10 


.OviOw3vz 


-.XX302VZ 


1.12 


.92lUxlx 


. 8y6v796 


1.13 


-.U5I+52VZ 


-.9013716 


1-17 


^ 9vlwz3w 


. 13145IX 


1.19 


-.1618716 


.u829z9w 


1.20 


.I6l7v99 


.18183VZ 


1.21 


.975y8xy 


.971u8xy 


1.23 


.021v31z 


.9vlwz3w 


1.2i* 


.98l9z9w 


. lulvxlx 


1.25 


. uu2vl<xx 


-.45452VZ 


1.26 


-.2929yvz 


. Iwlxvxw 


1.27 


.9x2l+33u 


. 2u2u2vz 


1.29 


-.20l>033l* 


, u0400xx 


1.32 


.2229OXW 


.222OOXW 


1.33 


.2329OXW 


. 2328UXV/ 


l,3h 


.2lt290xw 


.2lt260j;w 


1.36 


.2628yzz 


.0000000 


1.38 


.2O29OXV 


.2ii?toxw 


1.39 


.ult5005cv/ 


.V2505IW 


1.1+0 


. 2u2u2vz 


.uv2xv:,.7 


l.Ui 


.uv2xv57 


. 2v2vl»>;x 


l.i+7 


. 313O29Z 


.5x5x2vz 


1.54 


• .383UVZW 


. 383OVZW 


1.56 


.WO63OZX 


. 3U3U336 


1.60 . 


. 3z3zll9 


.3z3z039 


1.61 ,. 


.50lx35z 


. 00000 ic 


1.62 


-.W2693XU 


.0000200 


1.64 


-.wl+3y6x8 


.w35y396 


1.68 


-.w65x335 


-.y06233u 


1.71 


-.XX302VZ 


.0000000 


1.73 


.2lt0835z 


.24i735z 


1.75 


.xy6uiw 


.wx 462x9 


1.77 


.8310103 


.8308103 


1.78 


.x26v796 


.x05xv5w 


1.79 


.0047105 


.OOOUIO5 


1.82 • 


.545v85y 


.545v87y 


1.89 


, 5v6lllx 


. 5v5wllv 


1.92 


.5y^Ov5x 


.xz6lvxx 


1.93 


.yl'o2yzw 


. 5z63lix 


1.98 


-.373x059 


-.y4696x8 


l.u2 


.08l3Hz8 


.G60x4z8 


1.U3 


.0913^28 


.090x4z8 


l.u6 


•OOOOuw 


.0007u'/V 
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.00 


.002x232 


.6v3z232 


.05 


.8'i3339w 


.0715132 


.11 


.6801292 


.OvlkSvZ 


.15 


.8069OIZ 


,8v0v39w 


.18 


. lU6v13z 


.yv6v333 


,20 


.ypzooo 


-.yu66753 


.21 


.15l^27v 


.950239W 


.kl 


.yl7vOyu 


.0000000 


.^5 


.813z3uO 


.0000000 


.51 


. 3^663v3 


.0000000 


.60 


. 3y3y02w 


.3y3yiiw 


.70 


. kdSwfzv 


.48i+8vzw 


.72 


.1^901232 


. ^zUz6vz 


.79 


.yv05333 


.0000000 


.u2 


-.y^v753 


.6801292 


.ul* 


.9^15000 


.6868392 


.u6 


.vykzjSyz 


.0000000 


.«7 


.1863702 


.1819702 



w 



J»2 Of 128 



PART II 



CODING SHUESB 



O 



u 



If3 of 128 



LOADKR I 



U 



U 







G-1SD 

RAM PROBLEM: 




Los Anr, 
Prepared 






lio 
lell 


'tl4 Of 1.28 


o 


PRD6 


cles ' 
by D 


IS.Cal 

. Has£ 


■nia , , 
Page JL of A: 

Date: 




Loadsr I (Refer to mse l6.8) Line .Qk 





4 

8 
12 
16 

20 
24 
28 
32 
36 
40 
44 
48 
32 
56 
60 
64 
68 
72 
76 
80 
84 
88 
92 
96 

uo 

U4 


1 

5 

9 

13 

17 

21 

25 

29 

33 

37 

41 

45 

49 

53 

57 

61 

65 

69 

73 

77 

81 
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57(F,xp.) ' A El 

•A E«2"2^ = /«-AE'2-28 



IDi 



lET 



ID, 



Extractor shift control (ESC) 



23.01 



UAE*2-28 



AR 



Decimal output 



^ MQ 



Shift <arifr decimal exponent 



Mantissa of output 



ID 



Exponent = 57? 



If no mantissa is shifted, see 01,69 below 



Output 



21f2'3 



ESC 



AE 



.Se c c^A ? aJ>d»*^ 



Extract Oi 



ID 



Shift controlled by AR 



J-^^rr. ^/^// fi^^incifr - 



Extractors 



-o 20* 2" 3 



Format c> I-tQ 



Extract output 



-c» PN 



Exit to Typeout routine 



Shift to align decimal point 



'?h of, 128 
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Lit ANiiiai 4S.eaMftrRla 



Pra»ifi< fc» D« HBissell 

PERFORM SUBROUTINE 



47 



.u3 



95 



96 



uO 



,ul 



,35 



.44 



.50 



59 



A^ 



77 



.26 



.•?8 



.»9. tS ,0 



u.i)9. 



.V5.!>5 



.!»8.iiO 



U. 111. Ill 



.^7.ii7 






u.a4.*f4 .0 



Yl 



. )3. J6 



N 



1 07 



..»8. >0 ,0,06 



.>8.)9 ,0 



71 



.i>3.'6 ,0,30,29 



.fl.U .7.21.31 



20 



28 



08 



06 



21 



08 



C 



31 



24 



31 



28 



19 



31 



23 



23 



06,28 



n^ 



08,03 



NOTES 



Exit to type output in floating point 



''TR format 



m 



"Perform Subroutine" (cont'd) 



Wait for ready 



Build command to load subroutine 



(Une 06) 



Line 19 



NC 06. u7 



page 06/k 



Enter "Type Command from Memory" 



It-djgit OUtDUt, 



routine 



bput) 

y o 



Q? " 35 



23 



/ Build memory -pickup 
j command. NC AR 



Memory 



AR 



AR Format 



-o 03.03 



NC 08. Ill 



page CQ// 



OA (iRiJ (cont'd) 



.(3^1. >u7 .i'..J^8.^ 



.u7 



.92 



FORM 

ICD 

IOI-I7.0 



.56 



f .03 



.15 



J1.21 .0,21.31 



. J3.56 



. j4.99 



.2 



.w 400 00) 
TJzOOOOD 



26 



.0.07 



29 



29 



Store IRj^ 



Jilk 



NC 00.01 page OO/l 



Enter "Blosk Transfer" routine 



Mil L- 11 1- 

Ltai 01 



.0-28 



K"2' 



AH 



OP =81 (^ee page 29.13-7) 



Jct/iift\y 7^ ra^HS.'Z-fir con) n)<^r\<^ -^jQje. 



L^ 




MEMORY ALLOCATION CHART 



55 Of 128 



Problem 



[ 



Intercom 1000 double precialon pag« 7 of _i. 
Dot* ______ 



Pr«Mr«rf by P* ^^^^^^ 



Check Sum -.7v7u575 



nw m 



^' 



U 



FORM 

ICD 

IN -11.1 





U7 
15152VZ 


U6 

uvw 


^^111292 


ya472vz 




"^ 9134s8 


^ 8134z8 


-6v6vuv2 


"°65650x3 




4d 

65653ZZ 


^-373x059 


tff 
6363v5x 


y26411w 




*Sz5z39z 


®*60602vz 


93 

yl62y2w 


^5y38v5x 




91 
5y5y798 


90 

5w41vxy 


89 

5v61llx 


68 

5u6191w 




er 

596191W 


86 

585v91y 


85 
x75v8xy 


84 

565v91y 




83 

x55v8xy 


DO 

545v85y 


81 
x35v8xy 


80 

4105 




79 

47105 


78 
x26v796 


77 
83lul03 


76 

4y4y322 




75 

xyeiUw 


74 

4w4wllx 


"2408357. 


72 
4u4u2x2 


POUR-WORD LIN IS 


71 
-xx302vz 


70 
484w2vx 


69 

744^»35z 


-w65x335 


LINI 


3 


2 


1 


1 




fi7 

w54611w 


444439V 


65 

43522XW 


64 

-w43y6x8 












*** 8483IZ 


••W2693XU 


61 
501x35z 


60 

3z3zll9 










vz4w3xx 


3w3wwxx 


5656uvz 


"w0630zx 










59 

-W0427I9 


54 
383UVZW 


53 

-436835y 


52 
-V639714 










"3636V58 


vu3vOxw 


*®333373y 


^v23539u 












^'313029z 


'* W749799 


*-^^ 3469 8 


^v0320x7 










2y2y2xz 


*^w303xw 


uv2xv57 


2u2u2vz 










^9 

u4500xw 


^28290xw 


^^I03731z 


^2628yzz 










"2w2wll7 


^*24290xw 


"2329OXW 


^^2290xw 












31 
u34z3xw 


30 
212u2zz 


29 

-2040334 


28 
-U225758 










^^9x24330 


i®2929yvz 


uu2v4xx 


'■^819z9w 










^ 21v3Iz 


"60602VZ 


21 
975y8xy 


20 
1617V99 










-1618716 


"l5152xz 


9vlw23w 


1212zlx 












"7zOOOOO 


101062W 


-\5452V2 


'^9214xlx 










" yOy798 


wOw3vz 


09 

v0v6zx 


08 

uU0z7 










u(ht6xx 


06 

8098xy 


05 
880922W 


04 
-lyly2vz 










03 
W400000 


02 

850622V 


83058xy 


00 

207UX 
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'vY of j;'(3 
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^«i« i— or §_ 

oat 1:^2/30/23 
Liai 02 






N 



NOTES 



Enter Floating Deeimal-to-Blnary conversion 



70 



:'2. 



20 



75 



;8.113 



26 



26 
20 



Set up ExtractorB 



V.'^ 



83 



.08. 







24 



26 



Output O PNq -jL 



10 



18 



'»1 *l 



27 



.06^:;8 



33 



.^►O.uO 



40 



46 



59 



82 



86 



,88 



,89 



,92 



2.:. 8 



.'^2.'^6 



.n9.;>9 



,^.\2 



114.^6 



117.^8 



<I0.'>1 



,99 



,14 



.17 



.25 



.42 



FORM 

ICO 

111-17.1 



.48 



u. 



.'10. 



4, 



07 



24 



5-2-3 + 5^.2-y + 5^.2-51 + 5'*.2-3i 

= [-.UV93893. 1000000] O MQn 1 



3, 



23 



31 



Extjract fzOzOzOz, lylylyOl 



0, 



24 



31 



Multiply 



3 23 



31 



4 26 



27 



23 



07 



25 



25 



21 



31 



25 



22 



27 



31 



Extract TzzOOOOOl :;,; (hex) 



11)1 



)2 



.!I4 



)9 



5. 



.43. is .0, 



.0 



. >0. }0 .3. 



25 



,28 



.0 



8.25 .6,07,25 



6.V2 .0,24^31 



121 



30 



28 



29 



,28 



,24 



23 



07,30 



31 



InpJt;- = 0? 



Clear Registers 



^) Floating Zero 



Enter here from 0^.79 



Begin Binary-to-Decdmal conversion 



Here if output zero 



Exit to RC in 23.03 



Begin Btnary-to-Deciinal conversion 



i 



'-/ Ko -gy ^ 



i%,i 



-t> 21.02-3 



CO 



(30.02) -- t 



-C> AR 



220(AR) 



AR 



ti'2-8 « (AR) 



MQi 



2-2 log2 = |[l3i^'+135] 



IDi 



Multiply ■ 

2-T(5-l6iog2) = [.005xz65] 



PN + 



Extract [.lyOOOOO"] 



5'J '•!■ i?'B 
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,50 



.52 



IfMi 

k 



>i. 



u.)5.)5 ,0,28 



.55 



.58 



.62 



,66 
.68 



AR 



.97 



.ul 



.u3 



.u5 



.04 



.08 



.13 



.47 



.51 



.71 



.87 



.93 



.28 



.31 



.60 



FOIIM 
ICO 

tai-n.i 



.67 



56. )8 



1)0. >2 



)3. J6 ,0 



>7. 



N 



,0 



,0 



)8 ,0 



.'0. 



^0 ,0 



72 



. >9. 



il 



. i2. 



i3 



j4. 



j5 



u. }0. 



34 



)6. 



D8 



E0,L3 
. 5.18 



i9. 



W( 



56. 



12. 



Vi 



»0. 



24. 



.31. 



.24. 



.62 



.68. 



,25,28 



,07.29 



,0 



,28,23 



,25.28 



,07 



,31 



97 



.0 



.3.25 



.4 



.4.21 



.1.28 



.3.21 



51 



71 



87 



93 



28 



31 



60 



67 



69 



S 



29 



.29 



.31 



07 



3.23 



.31 



.30 



.28 



.29 



.26 



.24 



.25 



.31 



.1 



.25 



.7 



.0.24 



.7 



.C 



.3 



.C 



.« 



.: 



.23 



.23 



.24 



.23 



.2i 



.07 



.0^ 



26 



23 



.28 



.31 



.31 



.31 



.31 



.31 



.31 



.2* 



.2( 



NOTES 



ID 



AR 



22(AR) 



AR 



[1 1200000] 



AR 



b," = (AR) 



23.00 



ID, 



AR 



Command 



AR 



lOl^' 



P^oq 



Extract [.OCOOlzzl 



y = (30.02) 



AR 



(iDo) 



AR 



lOP' = (PNo,l) 



MQO.I 



B = (31.02-03) 



^^,1 



b'.2-a8 = (AR) 



-o 



23.02 



NC 03.18 . page 03/2 



Dec . -Binary (Cont 'd) 



d'2"® = (id) 



AR 



Extract t.OOzzOOz, yOl2;yOo] 



P«M -L. of fL 

an>: 10/30/56 



Multiply 



finishec convercion 



Extract r.007zzzO, OOOOOO0I to a binary integer 



Multiply 



Extract 



.OOOzzzz, zayOOOOJ 



Ma).tiply 



[/j»UOOOOO 1 -^-^ AR 



.'/,< oi .i.;;j 
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Lill 02 



\f 



n 



s 



bp 



NOTES 



69 



76 



4. 



25 



31 



Divide 



Convert to a binary /^FracW, or 



8. 



22 



31 



AR Test 



78 



80 



9. 



iO 



28 



26 



AR 



PNi 



.(i2. 



15 



23 



31 



Foctx^ct [2800000] 



85 



96 



09 



,26 



,32 



,35 



,36 



,45 



,79 



.95 



.uO 



,u6 



.05 



.72 



FORM 

ICO 

III- 17.1 



,77 
.u2 



.16. 



•16 , 



4, 



24 



21 



MQ 



21.02-03 



.!7.')9 , 



1, 



26 



23 



FN 



23.01 



.(14. 



.;4.: 5 



.:7. '8 



.;i7.45 



.'J. 



j^il 



6 , 



8. 



2 3 



3 



,0 



>8 



,3 



?li 



10. 



^♦6 



w.'>8. 



xO 



.it2. 16 



.i)4. 



)5 



. )7. 



38 



.74.^7 .4 



,fS, 



j2 .1 



i4.$6 .3 



il 



,0 



,3 



.3 



,0 



.3 



24 



31 



Shift 2 bite 



.^^Itii^Uer tfitle'.pick '^p T 



07 



22 



29 
31 



21 



31 



07 



28 



25 



29 



X 



,28 



28 



23 



31 



25 



28 



07 



29 



21 



31 



31 



25 



23 



21 



,28 



.31 



.500000C> 



AR 



(AR) < 07 



N.C. from error loop 



jfaes /s o4/.J(, 



Command 



AR 



I Di 



AR 



10 



PI 



PN, 



0,1 



Extract ( . OOOOlzz ) 



.tltoi'cd X,.^ 



m 







IDr 



AR 



ID^ 



^R 



.0000101 



N. C. 03.08 



(31.02-03) 



IDq J, Here from 03.69 



b' = (23.02) 
N.C. 03.56 



AR 



i;,) t.).i' \l' 





^SSm^ 






..rtii^^ 




. *" ' ' 
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LlM gS 




L 


P 


a 


N 


7 


s 


LiH 


NOTES 1 




53 








h— 








".OOOOOzz j 


See 03.52 Page 03/1^ | 




54 
















.zzzzzzz 1 1 




,56 
















.yOlzyOO ] 


See 02.51 Page 02/2 




,57 
















- . OOzzOOz ) 




61 
















.0700000 


See 03.60 Page 03/2 




,63 
















-T 000000s ] 


See 03.62 Page 03/^ 




,64 
















, zzzzzzz 


7 




,65 






" 










•OzOOOOO 


See 03, 6U Page 03/5 




.73 














••.0000000 ^ 


See 03. T2 Page 03/lt- 


o 


,7A 
















,%%z%%zz ] 




,81 
















,7800000 


See 02.80 Page 03/3 




.84 
















Azzz%^z 


See 03.82 Page 03/^ 




,91 
















,007222;0 


See 02.87 Page 02/2 




.94 










-X-"- 






,01Z2EZZ 


See 03.92 Page 03/5 




.98 
















. 00001 x» 


See 02.97 Page 02/2 




.u4 
















♦OOlzaz^ 


Sec 03. u2 Page 03/5 




.41 
















. 0000000 ) 




.90 
















.0000000 y 


Significant Zero's 




• 'i.' 
















-^ f — 




m 


vi 


I..V3 


ov 


I 


2k 


oa 




.8eQ 01.82 




















u 




1 






















































FORM 

ICD 

I0I-I7.0 





















C)j. or iciii 







0-1SD 
6MM MOILEM: 


fif^ilJ 




^ 


MO 


"^^^ifiPt^ Ui AnitlM 4l,ealltirili ^ . 

^*mJ i»iii jl • i- 

rnpiril ly D. Hassell Diti:lQ/'V'/S§,n 

CONSTAWPS till 22 




_ 


"7 


E 


J7 


c[T 


Diq 


N T E t 1 


1 


00 












.0000110 ^ 1 




,01 












.00000x0 


( Line 19 Porniat (Variable) 




02 












. 1000000 






03 












.SwOOOOl 






,06 












.OOOlzzc 


See 03. OU Page 03/5 




,07 










■ 


.7z003yO 1 




11 












-•OZSISCB 


) See 03.10 Page 03A 1 




.12 












.SKSSZBS r 1 




,15 












-.CCZBtBZ 


See 03.11» Page 03/? 


^ 


,16 












. BBBSyOO 






,19 












. bObObOb 


1 • Seis 02.16 nige 02/1 




.20 












.lylylyO j ] 




.21 












-.OOZBZBB } 


See 03.20 Page 03/h 




.22 












.zzzzzzz 






.23 












•OzOzOeO 


See 00.22 Page OO/l : 




.24 












, iOsOzOe 


Bee 00.22 Par,e 00/1 




.29 












«*.0002sze 


See 02.28 Page 02/6 . 




.30 












• esyOOOO 






33 












*.000Z22S ? 


See 03.32 Rage 03/1* 




34 












^zzzzzzz 1 






.37 












• OOOOUO 


Soe 00.36 Page 00/1 


u 


.39 












.eiOOOOO 


See 07.38 Page 07/2 




.43 












•«0000esc 


See 03.42 Page 03/i» 




.44 


i 








• ss2sbi;e 




tll-IM 


.49 




i 








.lyOOOOO 


Dee 02.1^ Plage 0^1 
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Intercom 1000 double precision Poo« 6 of ^ 



FrobUm 



"^^ 



{: 



Dat*. 



Pr*p«r«4 by 



S, H. Lew:l3 



Chack Sum -.4wx8v55 



Lln« 02 



W 



O 



FORM 
BCD 





U7 
-9wly31u 


U6 
84050ZX 


U5 
- 4358 


U4 

Izzzz 




U3 

6969z3x 


U2 

6838yv2 


Ut 
67673XW 


UO 
y66uz3w 




99 

wOy39x 


Izz 


97 

6365yzz 


96 

6209757 




9S 

y264yzz 


94 

Izzzzz 


93 

181w31z 


92 

xy633xw 




91 

7zzzO 


90 


89 

-5w5w335 


88 
••5u5vyvz 




87 
-xu5xyzz 


d6 

585833V 


85 
-5860315 


64 
Izzzzzz 




83 

6701708 


82 

-X456336 


81 
7800000 


60 
5255yz2 




79 

512y39w 


78 
50507 9u 


77 
4z666zw 


76 
4y4y2x2 




7S 
-wy6v754 


74 
zZzzzzz 


73 

-ooooooo 


72 

-wu4x3z9 


POUR-WORD LINES 


71 

w5731z 


70 
-w84v69u 


69 

724w73z 


68 

46463Z2 


LINK 


3 


2 


% 





67 
4543wzx 


(S6 
44440ZX 


65 

zOOOOO 


64 

zzzzzzz 












63 

z 


62 

4P4233W 


61 

700000 


60 
-vy434z9 










59 

3x520z9 


58 

vw3y397 


57 
- zzOOz 


56 
yOlzyOO 










59 

393u0zx 


54 

zzzzzzz 


53 

zz 


52 
373739X 










51 
-v847yzz 


50 

343433W 


49 

lyOOOOO 


46 
3232yzz 












47 
vl3373w 


46 
3l3v2zz 


45 
uz4Az3x 


44 

zzzzzzz 










43 

22Z 


42 

2w300zy 


41 


40 
-uu2y35v 










zzOOOOO 


3^ 

2828yzz 


37 

IzO 


36 
262xOzw 




f 






35 
254yyvz 


34 
zzzzzzz 


33 

Z2Z2 


32 
22232XZ 












31 
183w31z 


30 
zzyOOOO 


29 

ZZZZ 


28 

Izlzyzz 










27 

62631Z 


26 

9w20wzx 


29 

I02u31z 


24 

lOzOzOz 










23 

zOzOzO 


22 
zzzzzzz 


21 

- zzzzz 


20 
lylylyO 










19 
zOzOzOz 


le 

ISlvyzz 


17 
-1419f'z9 


16 
zzzzyOO 












15 
-zzzzzzz 


14 
1011398 


IS 

zl2yvz 


1^ 
zzzzzzz 










II 

. zzzzzz 


10 
-8wl20z8 


Of 

41u31z 


06 
8uOx797 










07 
7,B003yO 


0« 

Izzz 


OS 

708yvz 


04 
-86082v9 










08 
8030000 


02 

Izl 


or 

8030000 


00 

Izl 
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FORM 
•CD 



.62 



L«i Anfilfi 4S.eiilfiriill 

Prtparitf fc> p. Haasell 
;iNTERCOM 1000 D. P. CONTROL 



P«l« I^ 91 JL 

a.f ; 10/30/?8 

LIRI 00 



,39 



iyl.hZ 



<^3.'^4 



he.hS , 



iJ.nS , 



n9.JiO 



«:>2. 






N 



4U 



l\2 



.1.3. i>7 



.ii8. '3 



. 53. J4 



. J5. J7 



. )8.)1 



.)5.)9 . 



il. 



>4.55 



57 . 57 



.(l.0<i.2i) 



2, 



0, 



0, 



25 



28 



29 



29 



21 



31 



,31 



3,08 



0,22 







.08.:}2 ,Q, 



0, 



xl . 



XX 



.58.60 



,'il. 



. }3.64 



01 



,1, 



28 



28 27 



08 



24 



00, 



25 



.21, 



.31, 







.31 



.0 



.0.22.31 



62 



.08 



29 



31 



NOTES 



OOTzOOO 



20.03 



2 X 1/2 S = sotirce channel 



Converted Command 



21.03 



28 



31 



20 



29 



25 



29 



.31 



25 



.4.08.2C 



.0.07.28 



.0.21.29 



K / 0? 



H 



^^■> ^uu^ aa,4?A 



op( 



AR 



31 •2"'^^ (hex for U9) 



AR 



OP ^ 49 



Enter all OP > U9 



OP = U9 



Enter 'store '(OP = \^) 



Store dummy 



AR 



0P-U9 



Shift soiirce to destination 



Extractor (TzOOOOO) 



20.03 



Destination Channel 



-o AR 



A 



-> lit 



Destination vord 



AR 



XX 



29 



Obey AR 



9*2 



■16 



AR 



1^9 < bp . > 39 



Enter all arithmetic operations 



ESctractors 



20.02-03 



Dummy operand pickvip coimnand 



AR 



Intercom command (binary) 



AR 



',/. '.'!■ i;.'<5 




G-1S0 
PROGRAM PRORLEM : 



Lot Aniilat 4S.eaiitinil« 
Pr.Mr.i ly p. i to sg c U Oiti! 3.0/ W?a 

INTERC OM 1000 D. P. (CONTROL ^, TMNOFER QI'S ) ••'«• J22 



m 



I 



rr«r| 



N 



NOTES 



.64 



66 



66 



H,2 



.3, 



NC see Oil. 66 page oVl 



58 



.(lO.lil 



06 



29 



Enter all OP < ^W 
(u-2 ) 



AR 



61 



,U5,i)5 



22 



31 



OP > 29? 



Enter to > OP > 29 



65 



,66 



,69 



■^ 



76 



.81 



AE 



,88 



.68 



.47 



.13 



.90 



\^ 



.92 



.94 



FORM 

BCD 

I0<-17.0 



.(.7.ii7 



21 



31 



NC see 01. 67 page Ol/Jl 



Enter OP < 30 



Enter all transjfers 



1)7. ii9 



31 



28 



0^ 



AR 



■'1 'r 



1. 



,0 



22 



,26 



C» C, 



PN 



50. Jl 



,0 



08 



,29 



Dummy Command 



AR 



5b'I|.8YV8 " (b8,80) 



53. 33 



.0 



31 



,31 



Interpret Intercom Command 



u 



85 



1^ 
HE 



21 



28 



(oign of A) 



AR 



NC see (OP + JS) 



i3. 31 



.0 



,06 



22 



Mark I 



CC 



0P_=l6 



Enter h9<OV<70 



)0.35 



.29 



.06 



Bet switch to store input 



Enter from Command Conversion when K / 



W.W 



.1 



.21 



31 



KC Ql.i^9 page Ol/l 



Enter to Increment C.C channel 



[4. 



14 



.0 



08 



.29 



(■..8000020) 



AR 



Enter "Return to Mark II" 



ii3.01 



.0 



.00 



.22 



Mark II 



C.C. 



rd7^. =18 



Enter transfer positive 



93. 



94 



.3 



.28 



.28 



(minus sign of A) 



AR 



OP = 20 



96. 



03 



.0 



.22 



.31 



Transfer? 



OP = 22 



Yes see 00. 03 page 00/i^ 
No see 00.0^^_Bagg_00/l_ 



97 of li}b 




6-15D 
PROGRAM PROILEM 



Lii AniiIii 45,ealltiriti 

P«|t k 9t J. 

PrnirK l» D. Hassell Btti; 3.Q/W?^ 

INTERCOM 1000 D. P. (CONTROL & TRANSFER OPS.) tin 00 



L 






N 



NOTES 



.03 



07 



09 



.:;.:M).2ii 



New Address of C.C. 



-t> AR 



09 



0. 



08 



29 



Dummy command pickup 



AR 



Enter "Transfer Zero" 



"YES", 



see 00. Ql). page 00/1 
see 03 abov e 



95 



,«7.03 



21 



2/ 



A = 0? 



O P ■ 2^ 



Enter "Mark Transfer I" 



98 



.u3.i)3 0, 



22 



06 



Store Mark I (C.C.) 



OP «• 26 



Enter "Mark Transfer II" 



,uO 



.U3.03 







22 



00 



Store Mark II (C.C.) 



OP - 28 



Enter "Transfer Unconditional" 



^ 



ul 



.ii3.<)3 



00 



00 



See 00,03 above 



OP « 29 



Enter "Type Location of Last Command Executed" 



78 



'9. )9 



,0 



,22 



21 



C * « 



21.03 



OP « 06 



1)7. '0 



W. 



l,U6 
t8. 



,0 
,2 



,08 



20 



7z003y0 



20.031 



,31 



28 



^9 



.1 



,21 



31 



C.C. Address 



AR 



N.C. see 01.79 piage 01/3 



Enter "Perform Subroutine" (Line 05) 



.74 



u. 



'5. 



rs 



.06 



.05 



Line 06 



05 



OP = 02 



.75 



'6. 



?7 



,06 



28 



Dummy 



AR 



.77 



i7. 



j7 .5 



21 



.31 



N.C. 05. u7 page 06/I+ 



Enter "PeiTorm Subroutine" (Line I9) 



.80 



J5. 



95 



.1 



.21 



.31 



N.C. 01.95 page 01/6 



OP = 08 



Enter "Position Typewriter Carriage" output conversion 



O 



FORM 
ICD 



.71 



)3. 



31 



.0.07 



.03 



C.R. Format 



03.03 



.31 



33. 



35 



.3 



.26 



.26 



(No. of positions) 



AR 



.35 



51.39 



.C 



^07 



.2* 



Position Control 



■-0 IDi 



'.n of 128 




Ui Aniilii 4S.eali(arRla 



6-15D Fftufti >y p. HaaaeU 

PROQRAM problem: INTERCOM 1000 D. P. (CONTROL fe TYPEOUT) 



\ V 

Pi|i A. «;• ;"• 

Bit i! 10/30/^^ 

LiNi ' 00 



39 



54 



28 



.02 



29 



49 



23 



24 



37 



56 



,33 



,17 



18 



.u7 



.79 



.05 



.51 



.u2 



.11 



FORM 
ICD 



U. I 



.!5. 



^3.^9 



^ 6. 



:3.:i3 



<i3.:7 



u.j8.i>6 






0.!4 . 



0.(11 ,4.26, 



03, 



ti6 



..) 



;i!).;! 



:.7. 



0.ii7 



u.:t4. )9 



ii7. 



)4. 



>2. 



«6, 



N 



8 . 



31 



)5 



31 



i2 



LI 



44.)l »0,20 



4. 



0,28. 



.d.O] .0:; 



1, 



0J26 



0, 



0,03 



0,29 







.0 



26. 



00 



28 



4 25 



09 



28 



09 



,24 



,25 



0.28 



.0,29 



5.26 



D BP 



30 



27 



27 



29 



31 



31 



02 



19 



19 



31 



31 



31 



02 



19 
1.28 



19 



19 



.31 



NOTES 



Shift number of C.R. poBitlons 



Any Tabs? C.R.'b? 



Through positioning paper? 



IMT 



YES, see 00.01 page OO/l NO, see 00/02 below. 



Tab format 



03 



Enter to convert position control 

"T^ — 



Extra bit complement 



AR 



Shift position control bit 



Wait for ready 



Format 



02 



Clear Line 19 



Position control 



19 



Pc»sition Paper 



Ent^lf^r fi^^tPM^- ?9t^tine 



Walt for Ready- 



Execute Output 



Foanmt 



02.02-^3 



3ign 



19. u7 



Delay 



Clear Line 19 



Output 



19.u6-u7 



Return to Mark 



Between u3 and 01 or to 01 







6-1S0 

RAM PROBLEM: 


1 

CONTROL (MIS 












99 of 1,28 ,- ' 


^' 


PROQ 


Los Ang 

Prepared 

c.) 


eles k 

"y .... 


IS.Calilornli 

Pi|« -1 of 1- 






Lino 00 





4 

8 
12 
16 

20 

24 

28 

32 

38 

40 

44 ' 

48 

52 

56 

60 

64 

68 

72 

76 

80 

84 

88 

92 

96 

yo 

04 


1 

S 

9 

13 

17 

21 
25 
29 
33 
37 
41 
45 
49 
S3 
57 
61 
65 
69 
73 
77 
81 
85 
89 
93 
97 
U1 
US 


2 
8 
10 
14 
18 

22 
28 
30 
34 
38 
42 
46 
50 
54 
58 
62 
68 
70 
74 
78 
82 
88 
90 
94 
98 
02 

06 


3 
7 
11 
15 
19 

23 
27 
31 
35 
39 
43 
47 
51 
55 
59 
63 
67 
71 
75 

79 
83 
87 
91 
95 

99 
03 


L 


P 


T 


N 


C 


S 


D 


BP 


NOTES 








MAE 


K SET 


BY 


TYPE- 


•IN SI 


:iUE! CE 




u)V 




20 


21 





00 


00 




1 




21 


u 


22 


20 





19 


27 




No 
Ihru typinn sicniflcant digits 




20 




19 


15 





00 


00 




Yos last 
Delay to allow typing of dicit 




l"? 


w 


00 


u? 





00 


31 




Set Ready 




u? 


u 


u6 


26 


0. 


08 


19 












.?^ 




^2 


12 


6 


?.l 


31 




NC 19.32 












El 


ITER ' 


'0 SET 


FXD 


MAT FOR OP - 32 




93 : 


u 


u6 


17 


1 


08 


2li 




T T format > MQ 












EI 


iTER ' 


'0 SE1 


FoImAT FOR OP - 3ii 


u 


97 


u 


u7 


17 


1 


08 


2h 




T n rn**Trt«+ . /v nirn 
















EI 


TER I 


'ROM ] 


^de: 


REGISTER COMMANDS 




?6 




97 


9"? 


2 


26 


28 




K Store conimand C>AR 














MISC, 


) 








1^3 






0000 


)01 








See OOo29 pace 00/5 




83 






7Z0O 


)00 








See 00»82 page OO/l 




hi 
















Available 




/ 

\u3 
















' Marie transfer II storage 
























07 




10 


1)| 





22 


28 , 




Used Sel. Pr. Routine 












































72 




73 


01 





17 


31 




OP » 00 
Useful to skip empty space 


o 






















■ 


















fORM 

ICD 

101-S.O 








' 










« 




MEMORY ALLOCATION CHART 



100 of 128 



Prebltm 



C^' 



r I^^t.ercc)m 1000 double precision p, j, J__ ^f 7 
\ P^f 3/13/59 



PMparad by ^t HasseXl 



Check Sum -.7vOSv58 



,Un«_22. 



■\^ 



O 



FORM 
ICD 





U7 

1863702 


U6 
wy4z6vz 


U9 
6ulull3 


U4 
5415000 




U3 


U2 
-yu0v753 


Ul 
y703000 


uo 

y7032wO 




99 

65653j:z 


y7032w6 


(3vll518 


96 

6263v5w 




99 

yl032w 


94 

60032XZ 


93. 
6ull518 


92 

5y5yz9w 




91 
xz633zx 


90 
y70I016 


89 

-5959UVZ 


88 

y70lOx6 




87 
-5u5v2v9 


86 
57590x3 


e)5 

555539Z 


84 
56577 3x 




83 

7200000 


82 

5454014 


81 
53533ZZ 


80 
5z5z6vz 




79 
yv05333 


78 

503v2x5 


77 
- 6v6v6vz 


76 
x05111x 




79 
4x4x0xw 


74 
4v4v0w5 


73 

85231Z 


72 

490123Z 


POUR-WORD LINiS 


71 
831z0y3 


70 
486uvzw 


69 

w74w2xu 


68 

80553u6 


LiNI 


% 


% 


1 





67 
4549 Uw 


66 

4445VZW 


69 

43436VZ 


64 

-42422VZ 












63 

8055006 


62 
40402VX 


61 
41412XZ 


60 
3y3yOzw 










99 

W3461I4 


98 
vw3x0xx 


97 

-3w3wll4 


96 
-yu21333 










95 

39392x2 


84 

381w39v 


93 
373711X 


S2 

vz4339v 










91 
34663v3 


90 

34342XZ 


49 

741735Z 


48 
3232xlx 












47 

31316V2 


46 

3030VZW 


49 
813z3uO 


44 
2y2y3vz 










43 

1 


42 

2w2w395 


41 
yl7vOyu 


40 
2u2uv3x 










-463635y 


38 

2828114 


37 
26383v3 


36 

2626yzz 










33 

v3270z9 


34 

2424v9u 


33 

231wl3z 


32 
2222v9x 












31 
uI23z5w 


30 
2020v3x 


29 

uv3141x 


28 

-9y0135v 










27 

lylyv9x 


26 

-2020UVZ 


29 
lvlw3x 


24 

8325062 










23 

171739Z 


22 
1919yzz 


21 
151427V 


20 
930zOOO 










19 
-161639U 


18 
146vl3z 


17 
111139Z 


16 
12123Z2 












IS 
806901Z 


14 
1010396 


13 

zOyllx 


12 

yOyxlx 










II 
6801292 


10 

wOw3vz 


09 

vOyllx 


08 

uOuv3x 










07 
8v0y2xw 


0« 

808y2z 


OS 
843339W 


04 

60602V 










08 
8709VXW 


02 

412023 


01 


00 

2x23z 



10']t of 128 



^' 



tuiTmrnic 



O 



\^^" 
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Q-1S0 
PROQRAM PROILEM 



Lit AR|flft 4l.eaMfirRli 

Priparii ll» H. Lewis & D. Haa sall. 

1000 D. P. "CAV "CSV "SUV "ADV ^ 



1 7 

P»|l -^ •! «L 

Oati: 



Uii 



OA 



#66i« 



.68 



.72 



AR 



.69 



.u4 



.26 



.27 



.28 






67. 



71. 



74. 



XX 



69. u4 



.u4.26 



.26.26 



68 



72 



74 



36 



.c 



.c 



.0 



.0 



.0 



U.28. 



28 



.76 



.78 



.u5 



.77 



.79 



.82 



u 



.92 



.98 



31. 



77. 



80. 



u7. 



31 



78 



u5 



u7 



78. 



80. 



86. 



94. 



01. 



79 



82 



92 



98 



01 



.0 



$ 



.31 



.Of 



.31 



XX 



.17 



.17 



.28 



.0.06 



.6 



.0 



.4 



.7 



.C 



.21 



8P 



.27 



.22 



.31 



25 



.31 



.31 



.31 



.19 



.31 



.25.21 



.21 



.2C 



.C.3C 



.4 



.• 



.C 



.25 



.3C 



.22 



NOTES 



Entry for all arithmetic "OP" codes 



Odd address? 



If "YES", see Oh. 69 below 



R.C. 



23.03 



Interpret Coiranand 



Ring Bell. Enter if address odd. 



Ring Bell. Overflow 



Walt for Ready 



Error Loop 



19 



.20.24 



.31 



.2< 



.2{ 



.21 



.25 



.31 



N.C. 06.31 Pace 06/<f 



Enter "Clear and Subtract" 



Reverse Sign 



OP ■ itO 



Enter "Clear and Add" 



Operand 



OP a 1*2 



Normal Exit 



H 



Enter "Subtract" 



Reverse sign 



OP - !♦! 



Enter "Add 



niiAA» 



E, 



a 



AR 



OP » i*3 



(II>0 3^) » X ■ — x> 21.02-03 



E. 



AR 



IV > \ 



E.. V 



If "YES", seo OH.O2 



I^pe 0'l/03 



10 '5 of 128 







Us Anlillt 4S.Cillfiriill 



G.)5D l>rturii t> H. Lewis & P. Mass ell 

PROGRAM PROBLEM ! ^^^^ ^' ^' Add and Subtract (cont.) 



Pill -L or I_ 

Oati:jLQ/3Q/sa. 
tlm Oi_ 



.01 



.04 



.12 



.18 



.20 



.22 



.25 



.13 



.16 



.24 



.29 



.32 



,36 



.40 



.45 



.50 



.54 



.55 



.58 



.61 






19. 



22. 



23. 



98. 



02. 



05. 



14. 



20 



22 



25 



13 



L4. 



16 



20. 



28. 



02. 



34. 



38. 



U2. 



k8. 



52 



M 



H 



04 



12 



18 



24 



29 



32 



36 



40 



45 



50 



54 



.4 



.3 



.0 



.0 



.0 



.3 



.0 



.4 



.4 



.0 



.0 



.4, 



.4 



.5 



.6 



.21 



.28 



.31 



.08 



.22 



.08 



.26 



.25 



.31 



.30 



.26 



.25 



.26 



.21 



.26 



.31 



BP 



.2f 



.2£ 



.25 



.29 



.31 



.29 



.31 



.21 



.25 



.28 



.31 



.26 



.26 



.3C 



.21 



,27 



56. 



60. 



IB^ f0fPT'31 



61 



62. 



58 



63 



.4.21.24 



.0.21 



.3 



.28 



.25 



.2£ 



NOTES 



X 



ID, 



b^ 



Negate (AR) = (Ea-E^) 



ID, 



'0 



[0000030 1 <> AJR 

(A-;t) > 2'^ 



If "YES", see 04.23 



Page 0I+/3 



[0000031] 



AR 



Denormallze controlled by AR 



Denormalize X X* 



21.02-03 



%. 



ID 



0,1 



E 



a 



AR 



Ma -2" 



& 1'2 



.0-28 



-t-|> AR 



Ma'2' 



PN, 



'0>1 . 



PN' 



PN 



2L 



-o 



PN 



Z' -^ ^-2: 



— O 21,00-01 



Denonnalized £ * 0? 



Floating point zero 



A 



/Yes/ 



-£> ^h,i 



'mr 



Sign 



--0 IP 



■■■ " ■■ - m"" ' ■..~~»..—~~—.—. 

Larger E + l-a"'- « (All) — "o m 



i(^' o\' jr'.-a 



v. 




Ui Anftlii 49,CilifirRli 

Pifi 1_ Of 1. 

Q-15 rrepiriH ly H. Lewis & D. Has sell Bala: lQ/9Q/'ifl 

PROQKAM PROILEM : 10 00 D. P. Nonnallze & Multiply Llli QA 



ror^ 



(; 



N T E S 



Enter "Normalixe" Routine 



.63 



hO 



85 



.C 



.27 



.31 



Normalize controlled by (AR) 



.85 



86 



87 



.li 



.28 



.2£ 



(AR) 



AR 



.87 



88 



91 



• *T 



.24 



.21 



Normalized T. = M^ o 21.00-01 



.91 



96, 



96 



.0 



.22 



.31 



Underflow? 



.96 



If "NO", see Oil. 97 below 



.TMi'j.O,['%n 



Floatins Zero 



~t> A 



IMT 



-frnf- 



.97 



98. 



99 



.2 



.2C 
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